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and	 to	 search	 for	 new	 paths	 of	 collaborative	 action.	 Based	 on	 these	 assumptions	 this	
dissertation	started	from	the	focal	question	“how	to	structure	a	participatory	process	for	the	
integration	 and	 articulation	 of	 multiple	 values	 of	 ecosystem	 services	 to	 inform	 decision-
making?”.	
A	three	stage	participatory	conceptual	framework	was	developed	and	subsequently	tested	in	
the	 Arrábida	 Natural	 Park,	 a	 Portuguese	 coastal	 and	 marine	 protected	 area.	 The	 proposed	
approach	 starts	 with	 a	 “set	 the	 scene”	 stage,	 where	 a	 new	 methodology	 to	 implement	 a	
collaborative	scoping	process	of	ecosystem	services	was	developed.	Scoping	tasks	combine	an	
institutional	 and	 stakeholder	 analysis	 that	 allows	 to	 identify	 key	 stakeholders,	 their	
interdependencies	 and	 institutional	 rules	 governing	 the	 study	 area,	 with	 a	 participatory	
workshop,	where	the	ecosystem	services	provided	by	the	area	are	 identified	by	participants.	
Such	workshop	 also	 provides	 a	 platform	 to	 scope	 ecosystem	 services	 threats,	 linkages	 with	
wellbeing	 elements,	 as	 well	 as	 a	 preliminary	 assessment	 of	 ecosystem	 services	 ecological,	
economic	and	social	importance.		













asked	 to	 deliberate	 on	 social,	 biophysical	 and	 economic	 criteria	 associated	 to	 different	
alternative	 policies	 for	 the	 protected	 area,	 as	 well	 as	 to	 define	 decision	 rules	 that	 foster	




The	empirical	 results	and	participants’	evaluation	support	 the	conclusion	 that	 the	developed	
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fases,	 testada	 no	 Parque	 Natural	 da	 Arrábida,	 uma	 área	 protegida	 marinha	 e	 costeira,	 em	
Portugal.	A	abordagem	proposta	inicia-se	com	a	fase	de	definição	do	âmbito	–	“set	the	scene”	–	










A	 segunda	 fase	 tem	como	objetivo	aprofundar	o	 conhecimento	–	 “deepen	understanding”	–	
sobre	 a	 estrutura	 que	 suporta	 o	 fornecimento	 de	 um	 fluxo	 sustentável	 dos	 serviços	 dos	
ecossistemas	 identificados.	 No	 caso	 de	 estudo,	 esta	 fase	 foi	 desenvolvida	 através	 de	 um	
processo	de	modelação	participada	em	dinâmica	de	sistemas	–	participatory	systems	mapping.	






interessadas	 na	 articulação	 de	 valores	 –	 “articulate	 values”.	 Aqui,	 um	 terceiro	 workshop	
participativo	é	proposto	para	a	integração	dos	múltiplos	valores	dos	serviços	dos	ecossistemas	
no	 contexto	 de	 um	 processo	 de	 decisão	 concreto.	 No	 Parque	 Natural	 da	 Arrábida	 os	
participantes	discutiram	e	selecionaram	critérios	sociais,	biofísicos	e	económicos	associados	a	







conceptual	 desenvolvido	 fornece	 uma	 plataforma	 que	 permite	 o	 envolvimento	 das	 partes	
interessadas	 numa	 sequência	 de	 tarefas	 para	 definição	 de	 âmbito	 dos	 serviços	 dos	





Palavras	 chave:	 serviços	 dos	 ecossistemas;	 modelo	 conceptual	 participado;	 múltiplas	
dimensões	 de	 valor;	 métodos	 combinados;	 áreas	 protegidas;	 envolvimento	 de	 partes	
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our	way	of	 living	and	aspirations	 as	 society.	As	 a	 result,	we	are	 facing	 the	biggest	 and	most	
complex	environmental	crises	ever	experienced:	climate	change	and	biodiversity	loss	at	a	global	
level	(COM,	2011).	As	humanity,	we	need	to	engage	with	this	reality	to	find	solutions	in	our	way	
of	 living.	 The	 decisions	 that	 are	 taken	 by	 different	 social	 actors	 in	 distinct	 areas	 must	








has	been	growing,	with	 a	 strong	 focus	on	 the	 research-society	 interface.	 ES	 is	 a	 value-laden	











and	 test	 a	 structured	 and	 coherent	 participatory	 platform	 to	 puzzle	 out	 the	 multiple	 value	
dimensions	of	ES	to	support	decision-making	processes.	The	underlying	assertion	is	that	through	
participatory	platforms	that	engage	stakeholders	in	the	integration	and	articulation	of	ES	values,	

























anthropogenic	activities	 (MEA,	2005;	UNEP,	2006).	 To	address	 this	 contradiction,	 there	have	
been	 increasing	 calls	 to	 promote	 the	 formal	 identification	of	 ES	 and	 the	 integration	of	 their	
multiple	values	in	decision-making	processes	(MEA,	2005;	TEEB,	2010).		
Over	 the	 last	 years,	 different	 assessment	 Frameworks	 were	 developed	 concerning	 ES.	 The	









indirectly	 drive	 change	 in	 ecosystems,	 and	 with	 changes	 in	 ecosystems	 causing	 changes	 in	







natural	 capital	 (Figure	1.2).	This	 first	 report	prepared	 the	ground	 for	upcoming	TEEB	 reports	
(e.g.,	TEEB	Climate	Issues	Update;	TEEB	Ecological	and	Economic	Foundations;	TEEB	for	National	
and	International	Policy	Makers;	TEEB	for	Local	and	Regional	Policy	Makers;	TEEB	for	Water	and	
Wetlands;	TEEB	 for	Oceans).	The	TEEB	assessment	Framework	 is	based	on	 three	steps:	1)	 to	
identify	 and	 assess	 for	 each	 decision	 the	 full	 range	 of	 ES	 affected	 and	 the	 implications	 for	
different	groups	 in	society;	2)	 to	estimate	and	demonstrate	 the	value	of	ecosystem	services,	
using	appropriate	methods,	and	analyse	the	linkages	over	scale	and	time	that	affect	when	and	
where	the	costs	and	benefits	of	particular	uses	of	biodiversity	and	ecosystems	are	realized;	3)	






The	 Intergovernmental	 Platform	 on	 Biodiversity	 &	 Ecosystem	 Services	 (IPBES),	 is	 a	 platform	
established	by	the	international	community	in	April	2012,	as	an	independent	intergovernmental	
body	 open	 to	 all	 member	 countries	 of	 the	 United	 Nations.	 IPBES	 provides	 a	 mechanism	
recognized	 by	 both	 the	 scientific	 and	 policy	 communities	 to	 synthesize,	 review,	 assess	 and	
critically	evaluate	relevant	information	and	knowledge	generated	worldwide	by	governments,	
academia,	 scientific	 organizations,	 non-governmental	 organizations	 and	 indigenous	
communities	 (IPBES,	 2012;	 Díaz	 et	 al.,	 2015).	 This	 involves	 a	 credible	 group	 of	 experts	 in	
conducting	 assessments	 of	 such	 information	 and	 knowledge	 in	 a	 transparent	 way.	 IPBES	 is	
unique	in	that	it	aims	to	strengthen	capacity	for	the	effective	use	of	science	in	decision-making	
at	all	 levels,	aiming	 to	address	 the	needs	of	Multilateral	Environmental	Agreements	 that	are	














according	 to	different	 visions,	 approaches	and	knowledge	 systems,	 recognizing	 that	nature’s	
values	 can	 be	 expressed	 in	 diverse	 ways	 (IPBES,	 2012).	 The	 IPBES	 Framework	 includes	 six	
interlinked	 elements	 to	 link	 people	 and	 nature:	 nature,	 nature’s	 benefits	 to	 people,	





the	 understanding	 of	 ES	 metaphor	 and	 its	 practice	 and	 applicability:	 e.g.,	 OpenNESS	 –




science	 and	 practical	 application	 of	 ES,	with	 different	working	 groups	 (thematic,	 biome	 and	
sectorial)	(ESP,	2016).	










best	 to	 deal	 with	 them	 in	 environmental	 accounts	 in	 other	 ways,	 since	 they	 are	 indirectly	
consumed.	Another	different	aspect	is	the	use	of	five-levels	hierarchical	structure	to	define	ES,	




mainstream	its	use	 in	order	to	foster	biodiversity	and	Nature	conservation	 it	 is	still	a	path	to	
trail.	 The	 need	 for	 new	 ways	 to	 increase	 the	 adoption	 of	 ES-based	 approaches	 supporting	
decision-making,	as	well	 as,	 to	address	 the	multiple	value	dimensions	and	 the	 integration	of	







The	 first	 initiatives	 that	have	 triggered	valuation	of	 ES	were	monist	 approaches,	missing	 the	













TEEB	 (2010)	 and	 other	 studies	 deploying	 monetary	 valuation,	 only	 a	 subset	 of	 ES	 is	 often	
expressed	in	monetary	terms.	Moreover,	despite	recent	attention	given	to	monetary	valuation	
of	ES	that	do	not	have	a	market	value,	integration	of	this	type	of	value	in	the	decision	making	
processes	 has	 been	 limited	 (MEA,	 2005).	 This	 suggests	 the	 importance	 not	 only	 of	 further	
exploring	 valuation	methods	but	also	providing	policy	makers	with	a	 supporting	deliberative	
context	for	decision-making	processes.	
A	 criticism	 of	 economic	 valuation	 is	 its	 static	 nature.	 According	 to	 Spangerberg	 and	 Settele	
(2010)	the	fact	that	it	refers	to	a	current	situation,	ignoring	future	trends	is	a	limitation.	They	
also	 stressed	 the	 risk	 of	 the	 application	 of	 economic	 instruments	 becoming	 an	 end	 in	 itself,	






be	managed	 in	 the	 public	 domain	 (Braat	 and	 de	 Groot,	 2012).	 This	 argument	 is	 sometimes	
pointed	as	a	limitation	of	valuation.	According	to	Costanza	and	Kubiszewski	(2012)	it	is	important	
to	 clarify	 some	 concepts	 regarding	 economic	 valuation.	 Economics	 is	 different	 from	 “the	

















Looking	 for	 the	 roots	of	 the	word	value,	 the	Oxford	dictionary	defines	 it	as	 “the	 regard	 that	
something	is	held	to	deserve;	the	importance,	worth,	or	usefulness	of	something”	and/or	“[...]	
one’s	judgment	of	what	is	important	in	life”,	which	suggests	“importance”	as	the	vital	word	to	
understand	 “value”.	 Following	 this	 mind-set,	 it	 is	 possible	 to	 say	 that	 valuation	 is	 the	





that	 a	 number	 of	 distinct	 values	 (e.g.,	 justice,	 knowledge,	 equality,	 beauty,	 etc.)	 are	
incommensurable	and	not	translated	into	a	single	value	(O’Neill	et	al.,	2008).	Valuation	of	the	
environment	involves	dealing	with	multiple	and	often	conflicting	valuation	languages,	whereby	






According	 to	 de	 Groot	 et	 al.	 (2002)	 the	 value	 of	 ES	 can	 be	 divided	 into	 ecological	 (e.g.,	
complexity,	 rarity),	 sociocultural	 (e.g.,	 equity,	 identity)	 and	 economic	 value	 (e.g.,	 monetary	
value).	 These	 different	 dimensions	 of	 value	 can	 be	 observed	 and	 captured	 from	 different	
perspectives.	 For	 example,	 climate	 change	might	 have	 effects	 on	 oceans	 as	 a	 source	 of	 fish	






Use	values	 involve	direct	use,	 indirect	use,	and	option	values.	Provisioning	 (e.g.,	agricultural,	
fishing)	and	cultural	(e.g.,	recreational	activities)	services	are	more	associated	with	direct	use	





















Ecologists	 have	 often	 used	 the	 word	 value	 in	 its	 broader	 understanding	 as	 numerical	








rarity,	 complexity,	 diversity,	 and	 stability	 (de	Groot	et	al.,	 2003).	 It	might	 also	 represent	 the	





2013),	and	are	 linked	 to	 the	 resilience	of	 the	ecosystems.	 Insurance	value	means	 the	 role	of	














monetary	 approaches	 (Martínez-Alier	 et	 al.,	 1998;	 Gómez-Baggethun	 and	 Ruiz-Pérez,	 2011;	
Chan	et	al.,	2012),	since	they	include	intangible	things	like	the	value	of	place	that	emerge	from	
people’s	 emotional	 and	 affective	 connexions	 to	 nature	 (Williams	 et	 al.,	 1992).	 Gómez-
Baggethun	 et	 al.	 (2014)	 identified	 authors	 that	 have	 captured	 different	 social	 values,	 for	
example	 spiritual	 value	where	 the	 conception	 of	 nature	 is	 intertwined	with	 sacredness,	 the	
heritage	value,	sense	of	community,	and	social	cohesion.	According	to	the	same	authors	these	
values	 are	 formed	 in	 the	 mind	 of	 the	 ES	 beneficiaries,	 hence	 the	 same	 flow	 of	 ecological	
information	 may	 be	 differently	 categorized	 (e.g.,	 inspirational,	 educational	 or	 spiritual)	






ES	 can	 be	willing	 to	 contribute	with	 their	 time	 to	 activities	 of	 conservation	 and	 restoration	
(Higuera	et	 al.,	 2013).	 Recent	 research	 has	 evolved	 in	 a	more	 effective	 integration	 of	 social	
perspectives	 and	 cultural	 valuation	 techniques	 into	 ES	 Frameworks,	 allowing	 a	 broader	
representation	of	cultural	values	in	ES	research	and	practice	(e.g.,	Chan	et	al.,	2012;	;	Gómez-
Baggethun	et	al.,	2014;	Kenter	et	al.,	2015).	
According	 to	Ledoux	and	Tuner	 (2002)	valuing	ES	 is	a	crucial	way	to	 inform	decision-making,	





integrate	 them.	 For	 Wallace	 (2012)	 it	 is	 essential	 to	 develop	 quantitative	 and	 qualitative	
methods	 for	 exploring,	 documenting	 and	 eliciting	 values,	 taking	 into	 account	 that	 effective	
stakeholder	engagement	still	represents	a	challenge.		
According	 to	 Vatn	 (2009),	 appraisal	 methods	 can	 be	 seen	 as	 value	 articulating	 institutions,	
where	in	a	practical	view	institutions	assume	the	nature	of	rules	(e.g.,	conventions,	norms,	and	
legal	rules).	The	author	highlights	how	deliberative	methods	are	value	articulating	institutions,	
since	 they	 are	 structures	 which	 facilitate	 articulation	 of	 values.	 This	 articulation	 is	 allowed	









Several	 and	 diverse	 benefits	 have	 been	 assigned	 to	 participatory	 processes,	 some	 of	 them	
including:	potential	of	increasing	public	trust	in	decisions	(Richards	et	al.,	2004);	improvement	





making.	 For	 example,	 Videira	et	 al.	 (2010)	 developed	 a	 participatory	modelling	 approach	 to	
support	 integrated	 sustainability	 assessment	 processes,	 which	 allowed	 the	 participation	 of	
different	stakeholders	and	the	integration	of	different	participatory	methods	and	tools.	Antunes	




the	 area.	 Schmidt	 et	 al	 (2014),	 integrated	 a	 set	 of	 interviews	 with	 stakeholders	 with	 a	








them	 to	 express	 their	 positions	 and	 interests	 on	 issues	 (UNEP,	 2010).	 The	 core	 values	 of	




methods	 that	 adopt	 a	 pluralistic	 perspective	 is	 important	 in	 the	 context	 of	 incorporating	







ES.	 The	 dependency	 that	 actors	 have	 on	 ES	 is	 evident	 and	 should	 be	 recognized	 and	




industry	 is	 dependent	 on	 oceans’	 good	 environmental	 status	 to	 provide	 food;	 tourism	 is	











supporting	 decision-making	 through	 collaborative	 platforms	 combining	 complementary	
methods	in	an	integrative	way.			
To	 address	 issues	 of	 value	 articulation,	 participatory	 approaches	 may	 support	 a	 more	
comprehensive	integration	of	perceptions	and	stakeholder	values.	This	rationale	is	supported	
by	 the	EU	biodiversity	 strategy	 to	2020	 (COM,	2011).	Public	administration	has	a	key	 role	 in	
regulating	many	activities	that	affect	ecosystems	such	as	the	development	of	spatial	plans	which	
allows	 or	 prohibit	 certain	 activities.	 They	 also	 represent	 sovereign	 states	 in	 international	
negotiations	 and	 in	 the	 integration	 of	 international	 environmental	 agreements	 that	 directly	
regulate	 the	way	 resources	are	managed	 (MEA,	2005).	Authorities	are	 responsible	 for	 taking	
different	decisions	and	 in	that	way	they	need	to	engage	 in	processes	aiming	to	 integrate	the	
different	 values	 of	 ES	 regarding	 a	 specific	 decision.	 Spangenberg	et	 al.	 (2014),	 highlight	 the	
importance	of	having	the	social	processes	of	land	management	decisions,	their	impacts	on	the	
provided	ES,	and	on	the	role	of	social	processes	in	attributing	importance	to	ES	translated	in	the	
valuation	 studies.	 However,	 this	 is	 a	 complex	 exercise	 due	 to	 diverging	 interests,	
incommensurable	world	views	and	the	resulting	value	systems	(Görg	et	al.,	2014).	Which	brings	
forward	 the	 question:	 How	 can	 a	 participatory	 process	 be	 structured	 and	 conducted	 for	
integration	of	multiple	ES	value	dimensions?	
There	 are	 several	 participatory	 methods	 applied	 to	 environmental	 decision-making	 (e.g.,	
adaptive	 environmental	 assessment	 and	 management;	 advisory	 committees;	 deliberative	























A	 different	 terminology	 can	 be	 associated	 to	 valuation	 approaches	 that	 include	 stakeholder	
participation	such	as:	social	valuation;	psycho-cultural	valuation;	deliberative	valuation;	socio-
cultural	valuation	(Gómez-Baggethum	et	al.,	2014).		










Surveys	 Large	 group	 public	 input	 techniques,	 usually	
consisting	 of	 inquiries	 performed	 to	 a	 sample	
population	 in	order	 to	 gain	 specific	 information	
for	statistical	validation	(Videira,	2005).	






Questionnaires	 aim	 to	 elicit	 statistically	
significant	 information	 on	 public	 attitudes,	
behaviours,	the	reasons	behind	these	and	so	on.	
Interviews	 may	 focus	 less	 on	 statistical	
significance	and	more	on	detailed	discussions	of	
the	 issues	 and	 how	 respondents	 think	 and	





A	 questionnaire	 used	 to	 capture	 the	
perceived	 supply	 of	 cultural	 ES	 regarding	
the	 typical	 landscapes	 by	 tourists.	 The	
obtained	 information	 feeds	 the	
development	 of	 geographical	 maps	
(Zoderer	et	al.,	2016).	
	
Focus	groups	 Focus	 groups	 aim	 to	 discover	 the	 positions	 of	
participants	 regarding	 and	 explore	 how	
participants	 interact	 when	 discussing,	 a	 pre-
defined	 issue	 or	 set	 of	 related	 issues	 (DEFRA,	
2006).	
Focus	 groups	 were	 used	 to	 validate	 the	
obtained	 results	 in	 a	 questionnaire	 survey	
and	to	get	more	insights	on	the	impacts	of	
land	 conversion	 and	 their	 ES	 provision	
(Ondiek	et	al.,	2016)	
Prioritize	ES	within	the	local	community	and	







Q-methodology	 used	 to	 systematically	
study	 stakeholder	 perspectives	 on	 coastal	
ecosystem	services	and	to	the	identification	
of	 natural	 grouping	 among	 stakeholders	
with	shared	values	(Simpson	et	al.,	2016).	
Delphi	Surveys	 To	 produce	 summaries	 of	 expert	 opinion	 or	
scientific	 evidence	 relating	 to	 particular	
questions,	 there	 are,	 however,	 very	 different	
ways	 of	 achieving	 this.	 Delphi	 relies	 largely	 on	
expert	opinion,	while	systematic	review	attempts	
to	maximise	reliance	on	objective	data	(they	are	
not	 methods	 of	 valuation	 but	 rather	 means	 of	
summarising	knowledge	(DEFRA,	2006).	
The	Delphi	method	is	used	to	solicit	expert	
opinion	 and	 address	 testable	 predictions	
and	 preliminary	 management	




Delphi	 method	 was	 used	 to	 estimate	
potentials	 of	 land	 cover	 to	 provide	 ES,	





statistics	 or	 research	 data,	 but	 on	 the	 practical	
knowledge	 of	 people.	 Participatory	 mapping	
visualizes	local	knowledge	and	makes	it	visible	to	
all.	There	are	several	participatory	mapping	tools	
available.	 In	 an	 ecosystem	 service	 context,	 the	
tools	 can	 be	 useful	 to	 evaluate	 how	 specific	
ecosystems	 are	 perceived	 and	 used	 by	 local	
people	and	who	uses	them	in	which	way.	On	this	
basis	it	is	possible	to	bring	together	perspectives	
and	 interests	 of	 different	 stakeholders	 and	
A	 collaborative	 mapping	 workshop	 was	
conducted	aiming	to	explore	differences	in	
the	perception	of	spatial	distribution	of	ES	
supply	 and	 demand	 between	 different	
stakeholders	(García-Nieto	et	al.,	2015).	
	
In	 a	 different	 perspective,	 a	 case	 of	 a	
community-managed	 forest	 landscape	
priority	ES	were	mapped	using	participatory	





mapping	 can	 also	 benefit	 networking	 and	
communication,	 both,	 among	 communities	 and	
also	towards	national	institutions	(ValuES,	2015).	
focus	 group	 discussions). Priority	 ES	
identified	 in	 the	 study	 included	 timber,	
firewood,	 freshwater,	 carbon	
sequestration,	 water	 regulation,	 soil	
protection,	 landscape	 beauty	 as	 well	 as	
biodiversity	(Paudyal	et	al.,	2015).	
Participatory	 mapping	 can	 also	 be	
conducted	 only	 through	 surveys.	 The	
general	public	 is	 consulted	 to	 identify	 and	
map	a	 range	of	 ES	 that	originate	 in	place-
based	 local	 knowledge	 and	 explore	 the	







of	 criteria,	 alternatives	 and	 weights),	 with	 the	
differences	 relying	 on	 the	 assumptions	 made	
regarding	 commensurability	and	compensability	
(coefficient	of	importance	/trade-offs).	
The	 multi-criteria	 analysis	 aimed	 at	
quantifying	 the	 relative	 importance	 to	
these	 groups	 of	 economic,	 ecological	 and	
socio-economic	 indicators	 usually	
considered	 when	 managing	 ecosystem	
services	 in	a	coastal	development	context.	
The	 Analytic	 Hierarchy	 Process	 (AHP)	 is	
applied	 within	 two	 nationwide	 surveys	 in	
Australia,	 and	 preferences	 of	 both	 the	
general	 public	 and	 decision-makers	 for	
these	indicators	are	elicited	and	compared	
(Marre	et	al.,	2016)	
Workshops	 Meetings	 that	 may	 include	 presentations,	
exhibits	and	interactive	working	groups.	It	usually	
requires	 experienced	 and	 skilled	 facilitators	 to	
undertake	a	series	of	activities	designed	to	help	
participants	to	progress	toward	the	development	
objective.	 Workshops	 are	 used	 to	 initiate,	















empirical	 cases	 it	 seems	 that	 combining	 different	 approaches	 and	 methods	 is	 the	 way	 to	
improve	 the	 obtained	 outcomes	 with	 participatory	 approaches	 to	 ES	 studies.	 This	
methodological	integration	has	been	used	in	some	cases	as	an	attempt	to	capture	more	than	
one	value	dimension	and	as	a	bridge	to	some	of	the	gaps	of	single	approaches.	Curtis	(2004)	












formulating	values	 (Robards	et	al.,	2011).	Despite	 the	empirical	evidences	on	 the	benefits	of	
participatory	approaches	in	valuation	of	ES	and	in	the	combination	of	different	methods,	there	





Designating	 protected	 areas	 has	 been	 the	 key	 strategy	 for	 conserving	 ecosystems	 and	
maintaining	 biodiversity.	 However,	 biodiversity	 continues	 to	 decline	 and	 the	 changes	 and	
challenges	seen	today	are	occurring	at	an	unprecedented	scale,	scope	and	speed.	Biodiversity	
loss	is	the	most	critical	global	environmental	threat	alongside	climate	change	(COM,	2011).	
The	original	 concept	of	 a	protected	area	 is	not	 sufficient	 to	 fulfil	 their	original	purpose.	 In	a	
recent	paper,	out	in	BioScience	(Palomo	et	al.,	2014),	the	authors	propose	incorporating	a	social-
ecological	approach	into	the	design	and	management	of	protected	areas	in	order	to	conserve	
unique	 landscapes,	 maintain	 biodiversity,	 secure	 the	 supply	 of	 ES,	 and	 face	 the	 distinct	
challenges	of	the	Anthropocene.	The	authors	begin	by	reviewing	the	historical	progression	of	
the	protected	areas	concept	and	the	approaches	used	in	their	designation	and	management.	
The	 early	 designated	 protected	 areas	 were	 created	 using	 what	 the	 authors	 call	 the	 island	
approach.	 Yellowstone,	 for	example,	was	established	 in	1872	with	 the	 intention	of	 setting	 it	
apart	to	maintain	the	status	quo	and	protect	it	from	any	human	impact.	This	approach	takes	no	
consideration	 of	 the	 surrounding	 landscape	or	 potential	 stakeholders.	 Throughout	 the	 years	
since	the	establishment	of	Yellowstone,	new	understanding	of	the	importance	of	connectedness	
for	species	viability	and	diversity	emerged	leading	to	a	network	approach	to	protected	areas.	
Strategies	 like	 ecological	 corridors	 were	 established.	 The	 landscape	 approach	 then	 arose	 in	
	
20	
response	 to	 the	 impacts	 on	 protected	 areas	 stemming	 from	 beyond	 their	 boundaries.	 The	
landscape	approach	embeds	protected	areas	 into	 the	broader	 ecological	 and	 socioeconomic	
context.	The	authors	thoroughly	outline	the	limitations	of	these	approaches	for	protected	areas	











manage	 the	 intrinsic	 and	 instrumental	 values	 of	 a	 protected	 area.	 Taking	 a	 social-ecological	
approach	 is	 to	 recognize	 that	protected	areas	and	 the	 landscapes	 they	are	embedded	 in	are	
multifunctional,	 meeting	 a	 diversity	 of	 demands	 and	 providing	 many	 services.	 Integrated	
landscape	management	is	needed	to	manage	the	landscape	as	a	whole	(Palomo	et	al.,	2014).		
There	are	some	challenges	for	designing	and	managing	protected	areas,	but	protected	areas	can	




















The	 criteria	 that	 have	 led	 to	 the	 case	 study	 selection	 guaranteed	 the	 development	 of	 the	
different	 steps	 of	 the	 process	 and	 the	 suitability	 of	 the	 case	 regarding	 the	 Framework.	 The	
feasibility	 of	 the	 study	 had	 to	 cover	 and	 overcome	 different	 issues:	 constrained	 financial	
resources,	which	includes	the	logistic	(e.g.,	proximity	of	the	case);	the	political	will	and	practical	
agreement	by	 the	park	managers	 and	 the	positive	expectations	 for	 the	engagement	of	 local	
agents	(i.e.,	managers,	staff	and	stakeholders).	
Another	 important	aspect	 considered	was	 the	 inexistence	of	 similar	 studies	on	 the	area	 (i.e.	
work	in	the	field	of	ES),	allowing	to	construct	the	process	without	a	bias.	The	knowledge	base	
and	expected	efforts	to	identify	and	value	ES	at	the	time	of	the	empirical	research	design	were	
unbalanced	 across	 ecosystem	 categories.	 With	 marine	 and	 coastal	 ecosystems	 being	 more	
critical,	 since	 the	 majority	 of	 their	 goods	 and	 services	 are	 inaccessible	 and	 relatively	
understudied,	posing	a	particular	critical	challenge	when	compared	to	other	ecosystems.	Many	
of	the	activities	that	damage	coastal	ecosystems	arise	from	short	sighted	and	poorly	informed	
decisions	 that	 fail	 to	 take	 long-term	 ecosystems	 values	 and	 the	 full	 range	 of	 benefits	 from	













highlighting	 the	 need	 for	 a	 process	 of	 integration	 of	 ES	 values	 to	 inform	 decision-making.	
According	to	IUCN	(2016),	category	V	protected	areas,	usually	have	opportunities	for	recreation	







the	 work	 regarding	 the	 application	 of	 ES	 concepts	 in	 concrete	 cases,	 specifically	 in	 the	
management	of	protected	areas.	In	this	sense,	it	was	conducted	a	preliminary	analysis	to	feed	
the	design	of	 the	empirical	process,	 through	 the	development	of	 an	online	 survey	 to	 screen	
protected	 areas	 classified	 under	 category	 V	 according	 to	 IUCN	 category.	 This	 survey	 was	
exploratory	in	nature,	aiming	to	capture	insights	on	how	protected	areas	have	been	addressing	






the	 second	 related	with	 the	 impacts	 and	 ES	 and	 the	 last	 one	 regarding	 value	 elicitation.	 An	
introductory	 section	 aimed	 to	 characterize	 the	 respondents	 and	 to	 assess	 the	 degree	 of	





According	 to	 Mulongoy	 and	 Gidda	 (2008)	 improving	 the	 economic	 and	 social	 benefits	 of	
protected	areas	 is	driven	by	an	effective	 integration	of	 stakeholder	participation	 in	decision-
making	 and	 management	 processes,	 allowing	 to	 incorporate	 the	 rights	 and	 interests	 of	 a	
broader	range	of	stakeholders.	Participatory	and	equitable	conservation,	with	involvement	of	
local	 communities,	 can	 enhance	 net	 benefits	 for	 conservation	 and	 for	 people	 (Borrini-
Feyerabend	et	al.,	2013).	









• “some	 of	 the	 decisions	 made	 in	 the	 protected	 area	 involve	 participation	 in	 the	






managers,	 multistakeholder	 consultative	 councils,	 industry,	 trade	 unions	 and	 staff	
organizations,	research,	science	and	education.	Despite	all	these	identified	stakeholder	groups,	
it	was	referred	by	respondents	that	there	are	difficulties	in	engaging	the	wider	community.	In	
regard	 to	 the	 participatory	 methods	 used	 to	 foster	 participation	 in	 protected	 areas	 the	
outcomes	pointed	mainly	 to	 public	 hearings,	meetings,	workshops,	 internet	 based	methods,	
citizen’s	juries,	focus	groups,	regular	commissions	and	surveys.	
When	trying	to	understand	to	which	extent	do	protected	areas	include	assessment	studies	in	
their	 decisions,	 is	 was	 evident	 that	 most	 of	 the	 areas	 typically	 use	 environmental	 impact	








processes.	 These	 results	 indicate	 that	 protected	 areas	 managers	 are	 amenable	 to	 the	
importance	of	engaging	stakeholders	in	managing	processes	and	they	are	already	using	a	large	






to	 demonstrate	 their	 economic	 and	 social	 value	 to	 the	 existing	 and	 future	 generations.	
Protected	areas	are	pivotal	to	pursue	sustainable	development	namely	in	the	achievement	of	
the	Millennium	Development	Goals.	For	example,	provisioning	services	of	protected	areas	have	
direct	use	and	 value	 to	 rural	 communities	 and	 in	 fighting	 climate	 change,	 through	providing	
protection	against	physical	impacts	such	as	rising	sea	levels,	rising	temperatures	and	extreme	
weather	 events,	 as	well	 as,	 by	 conserving	 unbroken	 blocks	 of	 intact	 habitat	 (Mulongoy	 and	























• “The	 concept	 of	 ecosystem	 services	 is	 recognized	 in	 protected	 area	 strategies,	
management	 and	 land-use-plans.	 The	 concept	 is	 very	 important	 to:	 build	 political	
support;	 inform	 management	 decisions;	 address	 conflicts;	 and	 build	 alliances”	
(Respondent	6).		
Based	on	these	outcomes	it	was	assumed	that	protected	area	managers	are	amenable	to	the	ES	





















• “No	 valuation	 process	 has	 been	 used,	 the	 managers	 are	 still	 seeking	 for	 an	
appraisal/valuation	process	that	is	understood	and	of	value	to	a	small	coastal	protected	
area.”	(Respondent	6).	
• “studies	of	valuation	of	ES	were	performed	 in	the	protected	area	 including,	economic	
(e.g.,	economic	value	of	Welsh	National	Parks),	social	(e.g.,	survey	to	determine	special	
qualities	 of	 the	Park,	 factors	 affecting	 them	and	 solutions)	 and	 ecological	 ones	 (e.g.,	
management	planning	–	ES	and	economy	as	a	subset	of	ecological	transactions);	The	
articulation	of	the	results	was	determined	by	the	process	(using	participatory	methods),	







This	dissertation	 is	 a	 study	on	how	 to	 integrate	multiple	 value	dimensions	of	 ES	 in	decision-
making	processes.	Its	purpose	is	to	investigate	and	develop	a	methodology	to	assess	ES	values	
using	 participation	 as	 the	 core	 basis	 that	 structures	 the	 procedures.	 The	 application	 of	 the	
methodology	will	be	illustrated	with	concrete	examples	emerging	from	the	test	of	the	approach	

















Chapter	 1	 introduces	 the	 dissertation,	 presenting	 the	 relevance	 of	 the	 study,	 the	 research	
background,	and	explaining	the	scope	and	the	research	questions	guiding	the	work.	A	literature	





















A	 participatory	 systems	mapping	 approach.	 The	 other	 article	was	 submitted	 for	 publication,	













































































development	of	 this	 stage	answers	 the	 fourth	and	 last	 research	question	and	contributes	 to	
closing	 the	 outcomes	 of	 the	 empirical	 part.	 A	 scientific	 publication:	 Bringing	 stakeholders	
together	 to	 articulate	 multiple	 value	 dimensions	 of	 Ecosystem	 Services,	 was	 submitted	 for	
publication.	
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Furthermore,	a	deliberative	approach	 is	necessary	 to	 support	emerging	policy	 initiatives	and	
decision-making	 processes,	 and	 this	 paper	 presents	 a	 participatory	 Framework	 for	 valuing	
marine	 and	 coastal	 ecosystem	 services.	 The	 Framework	provides	 a	 coherent	process	 for	 the	
identification	 and	 valuation	 of	 these	 services	 through	 the	 active	 involvement	 of	 stakeholder	
groups.	 The	 process	 begins	with	 "set	 the	 scene",	 a	 stage	 in	which	 institutional	 analysis	 and	
procedures	 for	 stakeholder	 involvement	 are	 deployed.	 A	 value	 elicitation	 stage,	 "deepen	
understanding",	follows	to	determine	the	impacts	of	policy	and/or	project	proposals.	This	stage	
involves	 the	 identification	 of	 the	 affected	 ecosystem	 services,	 the	 variations	 on	 the	 flow	 of	
services	and	the	associated	ecological,	social	and	economic	values.	The	final	stage	of	"articulate	
values"	 fosters	 the	 integration	of	 knowledge	 into	policy	 and	decision-making	processes.	 The	
proposed	Framework	adds	communicative	and	informative	features	to	valuation	by	advancing	

















highlight	 the	 importance	of	progressing	 towards	 the	sustainable	management	of	marine	and	








of	 Ecosystems	 and	 Biodiversity	 (TEEB,	 2010)	 are	 two	 of	 the	 large-scale	 studies	 that	 have	
examined	 the	 consequences	 of	 ecosystem	 change	 for	 human	 wellbeing	 and	 provided	 the	
scientific	basis	for	actions	needed	to	enhance	the	conservation	and	sustainable	use	of	natural	
resources.	However,	there	is	still	a	scarcity	of	studies,	particularly	those	related	to	marine	and	
coastal	 ecosystems,	 that	 follow	 up	 on	 operational	 guidelines	 to	 support	 more	 inclusive	
assessments	and	decision-making	processes	that	explicitly	account	for	and	articulate	multiple	
ecosystem	values.	According	to	Ledoux	and	Turner	(2002),	valuing	ecosystem	services	is	a	crucial	
way	 to	 inform	 decision-making,	 but	 it	 has	 yet	 to	 be	 determined	 how	 to	 integrate	 this	 in-	





beauty,	 etc.)	 are	 incommensurable	 and	 therefore	 cannot	 be	 translated	 into	 a	 single	 value	
(O’Neill	et	al.,	2008).	De	Groot	et	al.,	(2002)	define	the	“value”	of	ecosystem	services	as	their	




Several	 authors	 have	 pointed	 to	 limitations	 in	 economic	 approaches	 to	 the	 valuation	 of	
ecosystem	services	(De	Groot	et	al.,	2002;	Kumar	and	Kumar,	2008;	Spangerberg	and	Settele,	
2010;	 Ulgiati	 et	 al.,	 2011;	 Ariza	 et	 al.,	 2012)	 and	 have	 called	 for	 new	 methodologies	 that	
integrate	 their	 economic,	 ecological	 and	 social	 values.	 It	 is	 therefore	 important	 to	 not	 limit	
assessments	 to	monetary	units	but	 to	 include	qualitative	analyses	and	physical	 indicators	 as	
well.	 In	 this	 way,	 valuing	 ecosystem	 services	 requires	 the	 integration	 of	 ecology,	 society,	
sociology	and	economics	 into	an	 interdisciplinary	Framework.	To	address	 the	 issues	of	value	
articulation,	a	participatory	approach	may	play	a	valuable	role	if	these	multiple,	complex	and	
very	different	values	can	be	effectively	addressed	in	the	decision-making	process.	This	rationale	
is	 supported	by	 recent	maritime	policies	 (e.g.,	 the	Green	Paper	 “Towards	 a	 future	Maritime	
Policy	for	the	Union”	(CEC,	2006),	EU	Integrated	Maritime	Policy	(CEC,	2007a))	that	highlight	the	
importance	 of	 active	 stakeholder	 participation	 in	 policy	 development	 and	 assessment	
processes.	
To	address	these	challenges,	this	paper	advances	a	conceptual	Framework	for	the	valuation	of	




A	discussion	of	the	factors	that	 influence	the	 implementation	of	the	Framework	 is	presented	
along	with	a	reflection	on	critical	issues,	such	as	the	aggregation	and/or	articulation	of	different	
value	 dimensions.	 Thus,	 the	 proposed	 Framework	 addresses	 factors	 that	 are	 key	 to	 the	




The	 paper	 is	 organised	 as	 follows:	 The	 next	 section	 reviews	 and	 discusses	 the	 main	 issues	
concerning	 policy-making,	 assessment	 and	 participation	 in	 marine	 and	 coastal	 decisions.	 In	
section	 three,	 the	proposed	 conceptual	 Framework	 is	 presented	 followed	by	 a	discussion	of	















the	 vastness	 of	 the	 oceans,	 these	 ecosystems	 have	 long	 been	 unavailable	 for	 scientific	





The	 major	 drivers	 of	 change,	 degradation,	 and	 loss	 of	 marine	 and	 coastal	 ecosystems	 and	
services	are	mainly	anthropogenic	(UNEP,	2006).	Reporting	recently	on	the	state	of	the	oceans	
and	 seas,	 the	 European	 Environmental	 Agency	 emphasised	 the	 growth	 of	 threats	 such	 as	
biodiversity	 loss,	 over-exploitation	 and	 climate	 change	 (EEA,	 2010).	 There	 are	 important	
knowledge	gaps	regarding	the	consequences	of	changes	 in	these	ecosystems	to	human	well-









Policy	 initiatives	 for	 marine	 and	 coastal	 ecosystems	 have	 been	 expanding	 at	 international,	
European	 and	national	 levels.	Global	 concerns	 regarding	protection	of	marine	 environments	
were	integrated	into	the	United	Nations	Convention	on	Sea	Law	(UNCLOS)	in	1982	(UN,	1982),	
which	defines	rights	and	responsibilities	of	nations	 in	the	use	of	the	world’s	oceans.	UNCLOS	
establishes	 guidelines	 for	 business	 activities,	 environmental	 protection	 and	management	 of	
marine	 natural	 resources.	 The	 Convention	 safeguards	 imperilled	 marine	 habitats	 by	
strengthening	 state	 sovereignty	 over	 the	 enforcement	 of	 resource	 management	 and	
environmental	 regulations	 in	 each	 state’s	 Exclusive	 Economic	 Zone	 (EEZ)	 up	 to	 200	 miles	
offshore.		
In	1992,	OSPAR,	the	Convention	for	the	Protection	of	the	Marine	Environment	of	the	North-East	
Atlantic	 (OSPAR,	 1992),	 emerged	as	 an	 instrument	 to	 guide	 international	 cooperation	 in	 the	
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followed	 the	 Green	 Paper	 towards	 a	 future	Maritime	 Policy	 for	 the	 Union	 (CEC,	 2006)	 and	
constitutes	an	 integrated	and	 inter-sectorial	approach	that	was	strongly	endorsed	by	several	
stakeholder	 groups	 (CEC,	 2007b).	 Implementing	 the	 IMP	 requires	 the	 cooperation	 and	








progress	 in	 several	 areas	 of	 ocean	 affairs	 (e.g.,	 economic	 activities,	 natural	 resources	
conservation).	ENM	gave	rise	to	maritime	spatial	planning	activities	(INAG,	2012),	which	aim	to	
coordinate	 present	 and	 future	 uses	 of	 the	 maritime	 space	 with	 coastal	 zone	 management.	


































used	 ecological	 simulations	 and	 choice	 experiments	 (Knowler	et	 al.,	 2009),	 as	well	 as	 social	
multi-criteria	evaluation,	methods	(Munda,	2004).	These	different	approaches	illustrate	that	the	










for	 the	 identification	of	 emerging	business	 risks	 and	opportunities	 resulting	 from	ecosystem	









also	 represent	 sovereign	 states	 during	 international	 negotiations	 and	 in	 the	 integration	 of	
international	 environmental	 agreements,	 which	 directly	 influence	 the	 way	 resources	 are	
managed	 (MEA,	 2005).	 Governments,	 along	 with	 their	 constituents,	 need	 to	 be	 involved	 in	
processes	 aimed	 at	 integrating	 the	 different	 values	 of	 ecosystem	 services	 underlying	 those	
decisions.	According	to	Berghofer	et	al.	(2008),	the	ecosystem	concept	should	integrate	humans,	




2007).	Curtis	 (2004)	developed	an	 innovative	method	 for	environmental	 valuation,	based	on	
economic	valuation	theory	and	property	rights	as	well	as	substitute	markets,	combining	multi-	
criteria	 analysis	 with	 Delphi	 methods.	 Kenter	 et	 al.	 (2011)	 defined	 a	 participatory	 and	
deliberative	 approach	 of	 choice	 experiment	 aimed	 to	 determine	 the	 value	 attributed	 to	
ecosystem	 services	 in	 the	 Solomon	 Islands.	 These	 studies	 show	how	 a	 participatory	 process	
could	be	helpful	to	find	solutions	and	how	important	this	is	to	the	valuation	of	complex	goods	
in	 developed	 and	 developing	 economies.	 Ultimately,	 deliberative	 processes	 may	 help	 in	
providing	greater	legitimacy	in	the	formulation	of	values	(Robards	et	al.,	2011).	However,	several	
difficulties	are	expected	when	accommodating	 the	 interests	of	different	 stakeholder	groups,	
such	as	increasing	transaction	costs,	failing	to	tackle	persistent	injustices	and	limiting	biases	in	
process	facilitation	(Robards	and	Lovecraft,	2010).		
Despite	 the	 empirical	 evidences	 of	 benefits	 of	 participatory	 approaches	 in	 valuation	 of	















































Travel	 cost	 to	 estimate	 the	
value	 of	 recreational	 fishing.	
Contingent	 behaviour	 models	





The	 results	 indicate	 that	 there	 are	 high	
values	 associated	 with	 recreational	
fishing.	They	concluded	that	the	demand	
for	 recreational	 fishing	 is	 inelastic	 and	

















groups	 in	 monetary	 and	 non-
monetary	 terms.	 Geographical	
Information	 Systems	 to	 the	
Analysis	of	reference	spots.	
Surveys	
The	 results	 show	 that	 the	 leisure	 and	






















the	 number	 of	 travels	 with	
questions	 expressing	
hypothetical	 changes	 in	 the	
number	 of	 travels	 if	 the	
alteration	occurs.	
Surveys	
The	 study	 revealed	 that	 willingness	 to	
pay	 for	 the	 introduction	 of	 the	 trail	
increases,	 which	 leads	 to	 more	 visitors	
and	this	may	have	positive	impact	on	the	
local	 economy.	 Hypothetical	
improvements	 in	 coastal	 access	 have	 a	
positive	on	the	number	of	planned	trips	














to	 pay	 for	 avoiding	 the	
loss	of	marine	species	 in	
Azores	 archipelago,	 as	









higher	 than	 individual	 conservation.	
Although	 results	 show	 a	 significant	
difference	between	mammals	and	fishes	
when	 compared	 with	 birds,	 algae	 and	








































The	 ecological	 model	 supports	 severe	



























local	 welfare,	 and	 that	 the	 median	
household	 WTP	 is	 about	 17.73€	 for	 a	
































a	 dynamics	 model	 aiming	 at	
exploring	 the	 relationships	
between	 ecological	 and	





the	 model.	 A	 “benchmark	 value”	 for	
ecosystem	 services	 (disturbance	
regulation,	 waste	 treatment,	 raw	
material	source,	habitat,	food	production	
and	 recreation)	 was	 derived	 as	 an	
indicator	 based	 on	 the	 food	 production	















The	 process	 starts	 with	 a	 conceptualisation	 of	 the	 institutional	 context	 underlying	 the	
decision.	 The	methods	 to	 be	 applied	 in	 this	 phase	 could	 include	 content	 and	 institutional	
analyses.	According	to	Young	(2008),	institutions	can	be	as	much	a	part	of	the	problem	as	a	
part	 of	 the	 solution,	 so	 it	 is	 important	 to	 study	 institutions	 that	 are	 involved	with	 certain	
decisions	to	address	maritime	issues.	Institutions	are	defined	here	as	the	rules	governing	the	
decision	 (Vatn,	 2005).	 The	 Diagnostic	 Method	 (Young,	 2008),	 which	 is	 comprised	 of	 the	
analysis	of	the	four	Ps	(Problems,	Politics,	Players	and	Practices),	is	a	useful	tool	for	this	phase.	
Through	this	approach,	 it	 is	possible	to	 identify	the	features	and	elements	of	resource	and	
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environmental	regimes	best	suited	to	address	specific	situations	(Young,	2008).	This	phase	will	













that	 should	 be	 involved	 in	 the	 process.	 Videira	 et	 al.	 (2012)	 applied	 this	 approach	 to	 the	














and	 how	 the	 decision	 in	 question	 affects	 the	 services	 provided	 by	 marine	 and	 coastal	
ecosystems.	It	is	important	to	promote	deliberation	among	stakeholders	while	identifying	the	
implications	 of	 the	 decision	 (e.g.,	 To	 whom?	 Where?	 Which	 are	 the	 affected	 policies,	
stakeholder	 groups	 and	 geographical	 areas?)	 and	 how	 they	 are	 understood	 by	 each	
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stakeholder	 group.	 Vatn	 (2009)	 highlighted	 the	 observed	 differences	 in	 preferences	 that	
people	hold	between	individual	and	social	settings.	Therefore,	the	Framework	for	this	stage	
suggests	 examining	 the	 context	 in	 which	 the	 interested	 parties	 operate.	 This	 stage	 is	
comprised	 of	 three	 different	 steps:	 1)	 conceptualisation,	 the	 identification	 of	 ecosystem	




mapping	 workshops.	 Qualitative	 participatory	 models	 have	 been	 strongly	 supported	 and	
applied	in	intra-	and	inter-organisational	participatory	settings	(Vennix,	1996a;	Videira	et	al.,	
2009,	 2010).	 Lane	 (2008)	 highlighted	 that	 causal	 loop	 diagrams	 work	 well	 for	
























































The	 next	 section	 discusses,	 in	 detail,	 the	 critical	 issues	 to	 be	 considered	 for	 the	
implementation	of	the	proposed	Framework.		
2.4	 Critical	 issues	 in	 the	 implementation	 of	 the	 proposed	
Framework		
2.4.1	Application	in	real	world	decision-making	processes	
Decision-making	 involves	 the	 selection	 of	 a	 course	 of	 action	 from	 different	 possible	
alternatives	to	arrive	at	a	solution	for	a	given	problem.	Here,	for	purposes	of	illustration,	we	







This	 is	 followed	 by	 problem	 analysis,	 which	 enables	 a	 more	 informed	 discussion	 of	 the	
different	 solutions	 and	 possible	 management	 scenarios.	 At	 this	 stage,	 it	 is	 important	 to	
formulate	questions	 such	as:	 “Which	are	 the	most	 suitable	areas	 to	develop	a	given	 infra-	
structure?”,	 “Which	 are	 the	 areas	 of	 high	 ecological	 value?”	 and	 “What	 uses	 should	 be	
permitted?”	 When	 all	 of	 the	 alternatives	 are	 analysed,	 it	 becomes	 possible	 to	 select	 an	
alternative	 and	 convert	 the	 option(s)	 into	 actions	 through	 different	 measures	 and	 policy	
instruments,	such	as	through	the	establishment	of	a	marine	protected	area.	The	monitoring	








coastal	 areas	 (Bess	 and	 Rallapudi,	 2007;	 Douvere,	 2008)	 and	 the	 establishment	 of	marine	
protected	areas	 (Angulo-Valdés	and	Hatcher,	2010;	Rees	et	al.,	2010b).	Other	examples	of	
infrastructure-related	decisions	may	be	cited,	such	as	tourist	ventures	affecting	Network	2000	




that	 ultimately	 affects	 the	 provision	 of	 ecosystem	 goods	 and	 services?	 Are	 these	 values	
integrated	 into	 the	 decision-making	 process?	 And	 how	 do	 decision	 and	 policy-makers	
promote	 the	 articulation	 of	 the	 different	 values	 attributed	 by	 stakeholder	 groups?	 These	
questions	are	the	basis	for	identifying	the	methodological	needs	for	the	valuation	processes	
in	support	of	decision-making.		
One	 of	 the	 potential	 areas	 of	 application	 of	 the	 proposed	 approach	 concerns	 the	 spatial	
planning	processes	required	to	regulate	activities	that	use	marine	and	coastal	resources.	This	
is	the	case	with	the	Portuguese	Marine	Spatial	Plan	(POEM)	(INAG,	2012).	This	spatial	planning	
process	 entails	 the	 identification	 of	 all	 existing	 and	 potential	 activities	 (e.g.,	 fisheries,	
aquaculture,	 transport,	 energy	 infrastructure	 development)	 and	 their	 location	 in	 suitable	















contexts	 and	 governance	 structures.	 For	 example,	 for	 decisions	 involving	maritime	 spatial	
planning,	the	maintenance	of	a	sustainable	flow	of	ecosystem	services	will	require	balancing	
both	top-down	(e.g.,	plan	development	and	implementation	by	governmental	agencies)	and	
bottom	 up	 (e.g.,	 proposals	 for	 economic	 activities	 from	 the	 business	 sector,	 such	 as	
aquaculture	 and	 nautical	 recreation)	 initiatives.	 Hence,	 it	 is	 important	 to	 account	 for	 the	
different	 power	 structures	 and	 levels	 of	 governance	 established	 at	 different	 jurisdictional,	
spatial	and	administrative	scales	(Suskevics,	2012).		
Marine	 and	 coastal	 ecosystem	 services	 involve	 wider	 regimes	 through	 international	
agreements,	local	resource	management	rules,	and	specific	governance	Frameworks.	When	






Stakeholder	participation	plays	a	 fundamental	 role	 in	 the	 implementation	of	 the	proposed	
Framework.	However,	according	to	Webler	and	Tuler	(2001),	there	is	no	single	definition	of	
what	 constitutes	 a	 good	 participatory	 process.	 The	 authors	 identified	 five	 guiding	 criteria,	
namely	that	the	process	should:	a)	be	legitimate,	b)	promote	a	search	for	common	values,	c)	



















about	 different	 management	 options	 and	 their	 impacts.	 We	 believe	 that,	 to	 successfully	
implement	 the	Framework,	 the	 relevant	 interest	groups	and	 their	 socioeconomic	activities	
must	 be	 clearly	 identified.	 The	 inclusion	 of	 stakeholder	 views	 and	 values	 within	 this	




content	 analysis	 and	 institutional	 analysis	 are	 extremely	 important	 for	 defining	 the	
institutional	context	at	this	instrumental	level.	The	interviews	and	actor	network	analysis	will	
help	to	select	the	stakeholders	to	involve	and	delineate	the	actors’	network.	This	activity	is	
especially	 important	 for	 the	 anticipation	 of	 potential	 conflicts	 and	 interdependencies.	
Rauschmayer	 and	 Wittmer	 (2006)	 highlighted	 that	 the	 way	 participants	 are	 selected	 will	
determine	the	extent	of	representation	of	the	different	perspectives	on	the	issues.		
In	the	second	phase	of	the	Framework,	we	suggest	the	use	of	participatory	modelling	methods	
using	 system	 dynamics	 and	 systems	 thinking	 tools	 to	 conceptualise	 the	 interrelationships	















among	 other	 features.	 However,	 participatory	 methods	 are	 generally	 costly	 and	 time	
consuming,	 although	 this	 depends	 on	 the	 targeted	 level	 of	 participation	 intensity.	 For	
example,	according	to	Rauschmayer	and	Wittmer	(2006),	expert	inputs	are	usually	more	cost	
intensive	than	simpler	procedures	involving	fewer	participants	from	the	lay	public.	Roggero	
(2013)	 divides	 participation	 costs	 into	 two	 categories:	 the	 decision-making	 costs,	 as	 those	
efforts	 dedicated	 to	 bridging	 the	 diversity	 of	 positions	 among	 participants,	 and	 the	












Due	 to	 recent	 policy	 initiatives	 and	 increasing	 economic	 exploration,	 marine	 and	 coastal	
ecosystems	 are	 becoming	 highly	 exposed	 to	 anthropogenic	 pressures.	 The	 complexity	 of	
marine	and	 coastal	 ecosystems	and	 the	 inaccessibility	of	 their	 goods	and	 services	become	
obstacles	 to	creating	awareness	and	recognition	of	 the	suite	of	benefits	 they	provide.	One	
dimensional	approaches	to	valuation	of	ecosystem	services	have	several	limitations	that	are	
amplified	 when	 applied	 to	 marine	 and	 coastal	 ecosystems.	 To	 this	 end,	 the	 proposed	
Framework	is	expected	to	add	communicative	and	informative	features	to	decision-making	
processes	 by	 advancing	 a	 methodological	 proposal	 that	 combines	 different	 participatory	
tools,	while	creating	space	for	the	discussion,	integration	and	articulation	of	the	multiple	value	
dimensions	of	ecosystem	services.	Despite	the	discussed	potential	limitations	(e.g.,	high	costs,	
inability	 to	 involve	 all	 relevant	 stakeholders),	 the	 Framework	 emphasises	 the	 need	 for	
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The	 concept	of	 ecosystem	 services	 (ES)	 has	been	 increasingly	 adopted	by	 researchers	 and	
policy-makers	 in	debates	concerning	biodiversity	conservation	and	management	of	natural	
resources	(Gómez-Baggethun	et	al.,	2010).	One	of	the	key	supporting	arguments	lies	in	the	
importance	of	 this	concept	 in	 relating	 the	value	of	natural	 systems	with	human	wellbeing.	
Under	this	premise,	several	initiatives	have	taken	place	at	global	(e.g.,	MEA	2005;	TEEB	2010)	
and	 national	 scales	 (e.g.,	 UK-NEA,	 2014),	 greatly	 contributing	 to	 the	 dissemination	 of	 ES	
approaches.	 Notwithstanding,	 some	 concerns	 have	 been	 associated	 with	 the	 use	 of	 this	
concept	 (Martínez-Alier,	 2002;	 Spash,	 2008),	 namely	 pointing	 out	 to	 the	 risks	 of	 ignoring	
multivalue	 dimensions	 of	 ES	 (de	Groot	et	 al.,	 2002)	 and	 differences	 in	 values	 attached	 by	
natural	 resources	 managers,	 affected	 local	 communities	 and	 broad	 stakeholder	 groups	
(Zagarola	et	al.,	2014).	Hence,	the	development	of	assessment	and	management	Frameworks	
capable	of	capturing	and	integrating	different	ES	value	dimensions	(e.g.,	ecological,	social	or	








bringing	 together	 different	 perspectives	 and	 sustainability	 dimensions	 in	 a	 given	 social-
ecological	 system	 (Jäger	et	 al.,	 2008).	 At	 a	 scoping	 phase,	 the	 identification	 of	 goods	 and	
services	provided	by	ecosystems	is	thus	a	first	critical	step	where	it	is	important	to	understand	
not	only	 the	purpose	of	 the	assessment	and	 the	 type	of	values	 to	be	elicited	 (Kallis	et	al.,	













of	 these	methods,	 individual	 respondents	are	often	presented	with	a	 list	of	 services,	 for	a	
given	study	area,	which	is	prepared	in	advance	by	experts	(Garcia-Nieto	et	al.,	2013;	Carcamo	
et	al.,	2014).	 In	a	case	developed	 in	Canada,	Darvill	and	Lindo	 (2015)	conducted	 individual	
interviews	to	 identify	ES	hotspots	for	provisioning	and	cultural	services	using	GIS	methods.	
Examples	 of	 participatory	 approaches	 for	 ES	 identification	 where	 stakeholder	 groups	 are	
jointly	 engaged	 in	 scoping	 tasks	 are	 still	 scarce,	with	 exceptions	 found	 in	 a	 few	 ES	 spatial	
mapping	 applications.	 For	 example,	 in	 the	 study	 reported	 by	 García-Nieto	 et	 al.	 (2015)	
collaborative	 workshops	 were	 conducted	 to	 collect	 stakeholders’	 perceptions	 regarding	
spatial	distribution	of	a	set	of	ES	in	a	protected	area	in	Spain.	Moreno	et	al.	(2014)	have	also	
conducted	 participatory	 workshops	 to	 create	 mental	 model	 maps	 facilitating	 a	 collective	
analysis	 of	 relationships	 between	 ecosystems	 and	 society.	 Their	 study	 was	 focused	 on	
exploring	 two	 specific	 ES	 selected	 by	 the	 research	 team.	 These	 cases	 show	 that	 in	 most	
participatory	ES	assessment	studies,	stakeholder	involvement	has	been	focusing	on	the	use	of	
spatial	mapping	techniques	and	individual	interviews.		







sometimes	 ignored	 (Chan	et	al.,	 2012),	 a	multi-method	approach	 is	presented	 to	promote	
triangulation	 of	 results	 and	 provide	 different	 opportunities	 to	 integrate	 and	 articulate	
perceptions	of	multiple	stakeholder	groups.	
The	proposed	methodological	approach	was	implemented	in	a	natural	park	as	an	illustration	
of	 how	 “bottom-up”	 ES	 identification	 processes	 may	 be	 promoted	 by	 natural	 resource	





nature	 conservation	 managers	 and	 stakeholders,	 and	 consequently	 gather	 support	 for	
management	actions.	This	argument	seems	particularly	promising	in	protected	areas	such	as	
natural	parks	and	protected	landscapes,	where	the	interaction	of	people	and	nature	over	time	




activities	 at	 different	 scales,	 thus	 showing	 the	 importance	 of	 capturing	 and	 integrating	
stakeholders’	 perspectives	 to	 support	 management	 of	 protected	 areas.	 We	 aim	 to	


























residents	 (INE,	 2011).	 Long-term	 conflicts	 have	 been	 observed	 in	 the	 area,	 such	 as	 the	
controversy	arising	from	the	existence	of	a	limestone	quarry	inside	the	limits	of	this	protected	
site	(Clemente	et	al.,	2004).	However,	despite	several	pressures,	there	is	still	a	significant	wild	




Framework	 to	 assess	 and	 value	 ES	 through	 a	 structured	 participatory	 process	 (Lopes	 and	
Videira,	 2013).	 This	 Framework	 is	 based	 on	 three	 stages,	 1)	 set	 the	 scene;	 2)	 deepen	























combined	 with	 a	 snowballing	 procedure	 where	 invited	 stakeholders	 could	 provide	
suggestions	of	other	participants	to	be	invited.	
3.2.2.2	Step	2	–	Participatory	ES	scoping	workshop	







conceptual	 Frameworks	 advanced	 by	 the	MEA	 -	Millennium	Ecosystem	Assessment	 (MEA,	
2005)	and	TEEB	–	The	Economics	of	Ecosystems	and	Biodiversity	(TEEB,	2010).	According	to	
these	Frameworks,	adopting	an	ES	approach	entails	the	identification	and	classification	of	ES	
according	 to	 different	 categories	 of	 services	 (e.g.,	 provisioning,	 regulating,	 cultural	 and	
supporting),	linking	ES	with	constituents	of	well-being,	identifying	direct	and	indirect	drivers	




















































Regulation	 services:	 “air	 quality	 regulation”,	 climate	 regulation”,	 “water	 regulation”,	
“erosion	regulation”,	“pollination”,	“human	disease	and	pest	regulation”;	
Support	 services;	 “primary	 production”,	 “O2	 production”,	 “soil	 formation”,	 “nutrient	
cycling”	and	also	“habitat	formation”	and	“maintenance	of	genetic	diversity”;	
Cultural	 services:	 “aesthetic	 values”,	 “recreation	and	ecotourism”,	 “cultural	 diversity”,	















































small	 group	 through	 the	 process	 of	 identification	 of	 threats	 to	 the	 provision	 of	 ES	
identified	in	task	3.	
Role	 of	 participants:	 Develop	 a	 list	 of	 threats,	 that	 should	 be	 organized	 according	 to	









Purpose:	 Answer	 the	 question:	Which	 are	 the	 most	 important	 services	 at	 ecological,	
economic	and	social	level?	
Role	 of	 research	 team:	 Distribution	 of	 nine	 dots	 to	 each	 participant	 (3	 red	 dots	 for	
economic	importance,	3	blue	dots	for	social	importance	and	3	green	dots	for	ecological	





















The	 workshop	 outcomes	 were	 validated	 and	 enhanced	 by	 an	 ex-post	 online	 survey	 by	
questionnaire.	This	survey,	which	was	prepared	using	the	Google	Forms	tool,	was	distributed	









observe	dependency	 relationships	 and	possible	 trade-offs	 among	different	 ES,	 biodiversity	
features	and	uses.	Kreakie	et	al.	(2016)	also	recognized	the	usefulness	of	these	methods	for	
conservation	 professionals.	 In	 our	 study,	we	propose	 adapting	 the	 social	 network	 analysis	









strong	 human	 presence	 on	 the	 territory	 is	 allowed.	 Thus,	 several	 formal	 institutions	 are	
important	 for	the	management	of	the	area,	such	as	ANP’s	management	plan,	Natura	2000	
rules	 and	 several	 development	 and	 conservation	 programs.	 A	 review	 of	 these	 formal	
instruments	 showed	 that	despite	 the	 reference	 to	examples	of	 services	provided	by	ANP’s	
ecosystems,	the	concept	of	ES	is	not	yet	explicitly	recognized.			
The	 stakeholder	 analysis	 performed	with	 the	 collaboration	of	ANP’s	managers,	 allowed	 to	























16	 35	 7	 12	 6	 11	
Research	
Institutions	(RI)	
3	 5	 1	 1	 3	 4	
Civil	Society	(CS)	 12	 16	 3	 5	 3	 5	
Business	(B)	 7	 11	 3	 3	 6	 6	
Total	 38	 67	 14	 21	 18	 26	
	
Table	 3.2	 shows	 that	 a	 mix	 of	 representatives	 from	 the	 four	 stakeholder	 categories	 was	
achieved	 both	 in	 the	 workshop	 and	 online	 survey.	 Governmental	 organizations	 included	
representatives	from	local	authorities	(i.e.	municipalities),	public	agencies	and	protected	area	
managers.	Research	institutions	were	represented	by	universities	and	research	centres.	Civil	
society	 organizations	 included	 local	 community	 associations	 and	 interest	 groups.	 National	
associations,	as	well	as	regional	and	local	organizations,	represented	business	stakeholders.	
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In	 the	 evaluation	questionnaire	 distributed	 at	 the	 end	of	 the	workshop,	 participants	were	
asked	to	comment	on	the	composition	of	the	stakeholder	group.	They	agreed	that	a	diverse	
group	 of	 relevant	 interested	 parties	were	 involved	 in	 the	 scoping	 process	 (most	 frequent	
answer:	5	-	meaning	strongly	agree),	although	some	stakeholders	have	been	absent	from	the	
workshop,	 mostly	 business	 representatives	 (e.g.,	 from	 tourism,	 agriculture,	 fisheries	 and	
forest	 sectors).	 Notwithstanding	 the	 agreement	 that	 they	 functioned	well	 as	 a	 group,	 the	
majority	of	participants	commented	that	time	available	 for	developing	the	exercises	 in	the	
workshop	was	limited.	In	further	applications	of	the	approach,	the	extension	of	the	length	of	
the	 participatory	workshop	 could	 be	 tested.	 Nevertheless,	 this	 raises	 the	 question	 on	 the	
possible	trade-off	between	the	duration	of	events	and	the	attendance	rate	 in	such	type	of	
voluntary	participatory	processes	(Videira	et	al.,	2012).	The	fact	that	an	ex-post	online	survey	
was	 deployed	 provided	 an	 additional	 opportunity	 and	 expanded	 the	 time	 available	 for	
participants’	engagement.	This	seemed	to	have	worked	well	in	the	ANP	case,	where	39%	of	








checklist	 distributed	 at	 the	 beginning	 of	 the	 workshop.	 Subsequently,	 we	 asked	 them	 to	







fully	 adopt	 an	 ES	 approach	 yet.	 This	 was	 evident	 from	 the	 analysis	 of	 legal	 instruments	





referred	by	several	authors	who	have	pointed	that	the	 latter	ES	are	usually	 less	 ‘visible’	 to	
people	 (Iniesta-Arandia	 et	 al.,	 2014).	 Nonetheless,	 the	 scoping	 approach	 deployed	 in	 the	
workshop	gave	positive	indications	that	a	deliberative	process	of	ES	identification	is	able	to	
address	this	limitation	by	broadening	individual	perceptions.	This	happened	not	only	during	





















































































• “Specific	 examples	 of	 “food”	 is	
missing”	–	build	up	examples	on	ES.1.1.	
• “There	 is	 no	 endemic	 species	 that	
could	be	considered	food”	–		
delete	ES.1.1.5.		








not	 be	 explored”	 –	 suggestion	 for	
management	of	ES.1.6.1.	
ES.1.2.	Water	 	 	 ES.1.2.1.	 Water	 provisioning	
(“although	 this	 service	 is	 not	 very	
relevant	in	the	area”)	




























X	 	 ES.2.1.1.	 Pollution	 from	 quarries	
controlled	by	vegetation	
	
• “The	 vegetation	 is	 not	 enough	 to	
control	 the	 pollution	 from	 the	 quarry	
industry”	–	suggestion	for	management	of	
ES.2.1.1.	
• “Humidity	 increase	 is	 more	 correct	
than	rain	increase”	–	rename	ES.2.2.1.	
• “Coastal	 zone	 is	 also	 protected	 by	
dunes	 and	 beaches”	 –	 complete	
description	of	ES.2.4.1.	















ES.2.5.	Pollination	 X	 	 ES.2.5.1.	Growth	of	 agriculture	 and	


















	 	 ES.3.1.1.	 Primary	 production	 (“The	





the	 features	 needed	 for	 primary	
production”	–		
rewrite	description	of	ES.3.1.1.	
• “It	 is	 important	 to	 mention	 the	
shredders	habitat,	which	is	the	refugee	for	
migratory	 birds”	 –	 add	 this	 specific	
example	to	ES.3.5.	
• “Instead	of	Park	Luís	Saldanha	it	should	
be	 mentioned	 marine	 natural	 park”	 –	
rename	ES.3.5.1.	
ES.3.2.	O2	production	 	 	 ES.3.2.1.	 O2	 production	 by	 forests,	
prairies,	and	pastures	
ES.3.3.	Soil	formation	 X	 	 ES.3.3.1.	 Pockets	 of	 land	 in	 karst	
areas	 that	 allow	 attachment	 of	
vegetation	 in	 mountain	 areas	 and	
water	retention	




ES.3.4.2.	 Cycles	 of	 other	 nutrients	




	 	 ES.3.5.1.	 Park	 Luíz	 Saldanha’s	
habitats	 are	 important	 for	 species	
fixation	
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• “Education	 for	 citizenship;	 the	
environment	 has	 ethnical	 and	 scientific	
content	 in	 the	 context	 of	 sport	 and	
leisure.”	 –	 add	 ethnical	 and	 scientific	
content	to	ES.4.5.		
• “The	 migration	 was	 more	 important	
to	the	canning,	salt	and	oysters’	industry”	
–	specify	in	ES.4.3.3.	
• “Fishing	 is	 also	 a	 cultural	 service”–	
add	this	example	to	ES.4.2.	and	ES.4.6.	
• “Add	 several	 national	 and	
international	classifications	as	an	example	
of	cultural	services”	–	specify	in	ES.4.1.1.	
• “Application	 for	 world	 heritage”	 –	
eliminate	ES.4.5.3.	
• “It	 is	 missing	 the	 recognition	 of	 the	
place	 by	 humans	 and	 the	 integration	 of	
ecology	in	culture”	–	to	include	in	ES.4.6.	
and	in	ES.4.5.	
• “The	 sense	 of	 place	 in	 ANP	 and	
surrounding	 area	 leads	 to	 a	 natural	













always	 human	 presence	 in	 the	
territory”)	
ES.4.3.2.	Invasion	territory	














	 	 ES.4.5.1.	 Biophysical	 and	 geological	
features		
ES.4.5.2.	Limited	access	to	the	local	
ES.4.5.3.	 Arrábida’s	 candidacy	 for	
UN	World	Heritage	site	
ES.4.6.	Sense	of	place	 	 	 ES.4.6.1.	Mountain-sea	connection	
ES.4.6.2.	Remote	place	to	discover	









links	was	essential	 to	 inform	debates	on	how	to	manage	 those	ecosystems.	The	MEA	 (2005)	
defends	 that	 wellbeing	 components	 are	 related	 with	 all	 ES	 categories,	 although	 there	 are	
differences	in	the	intensity	and	in	the	potential	for	mediation	by	socioeconomic	factors.	In	the	
Ecosystem	 Services	 and	 Poverty	 Alleviation	 Framework,	 Fisher	 et	 al.	 (2014)	 highlighted	 the	
possibility	 of	 establishing	 how	 a	 specific	 ES	 contributes	 for	 wellbeing,	 thus	 supporting	
understanding	of	stakeholder	priorities.		
For	this	workshop	exercise	(see	Task	4,	Table	3.1)	we	aimed	to	raise	awareness	on	the	linkages	
between	 ES	 and	 human	 well-being	 and	 assess	 how	 stakeholders	 perceived	 these	







ES.1.Provisioning	 ES.2.	Regulation	 ES.3.	Support	 ES.4.	Cultural	
Security	 X	 	 	 	
Basic	material	for	good	life	 	 	 	 	
Health	 	 	 	 	
Good	social	relations	 	 X	 	 	
Freedom	of	choice	and	action	 	 X	 	 	
Interestingly,	a	few	wellbeing	components	were	considered	independent	of	some	ES	categories.	
For	example,	regarding	“good	social	relations”	and	“freedom	of	choice”,	the	small	group	working	
on	 regulation	 services	 argued	 that	 these	 two	 benefits	 do	 not	 result	 from	 ES.2.	 In	 the	 study	
developed	 by	 Fisher	 et	 al.	 (2014),	 these	 two	 components	 appear	 linked	 with	 all	 the	 ES	
categories,	 although	 they	are	more	 strongly	 related	with	 cultural	 services	 (ES.4.).	During	 the	




















ES.4.1.	Aesthetic	values	 X	 	 	 	 	
ES.4.2.	Recreation	and	eco-tourism	 	 	 	 	 	
ES.4.3.	Cultural	diversity	 	 X	 	 	 	
ES.4.4.	Spiritual	and	religious	values	 	 X	 X	 	 	
ES.4.5.	 Knowledge	 systems	 and	
educational	values	 X	 	 	 	 	
ES.4.6.	Sense	of	Place	 	 	 	 X	 	
	
Table	 3.5	 shows	 that	 workshop	 participants	 considered	 that	 all	 cultural	 services	 (ES.4.)	 are	
associated	 with	 “freedom	 of	 choice	 and	 action”,	 which	 underlines	 the	 importance	 of	 these	
services,	many	times	considered	“invisible”	to	people	and	associated	with	“intangible	values”.	




individual	 terms,	 which	 is	 very	 similar	 to	 what	 happened	 in	 the	 discussion	 of	 this	 scoping	




directly	 or	 indirectly	 causes	 a	 change	 in	 ecosystems	 (MEA	 2005).	 In	 Task	 5	 (see	 Table	 3.1),	
workshop	participants	deliberated	on	the	main	drivers	affecting	each	of	the	ES	identified	in	the	









drivers	 with	 link	 to	 thirteen	 and	 twelve	 ES,	 respectively.	 According	 to	 the	 MEA	 (2005)	 the	
distribution	 of	 population	 and	 living	 arrangements	 affects	 consumption	 patterns	 and	
consequently	impacts	on	ecosystems.	The	economic,	socio-political	and	cultural	drivers	affect	in	
terms	of	 availability	of	 resources,	 and	how	 individuals	 choose	 to	 allocate	 them.	 Science	and	
technology	 drivers	 are	 the	 ones	 allowing	 transformation	 of	 raw	 materials	 provided	 by	
ecosystems	into	services	of	value	to	humans.	We	allocated	“over-exploitation”	threats	within	
the	demographic	and	economic	drivers	of	change	category,	based	on	the	MEA	(2005).	According	
to	 workshop	 participants,	 by	 addressing	 over-exploitation,	 it	 will	 be	 possible	 to	 reduce	 a	
significant	 source	 of	 impacts	 on	 different	 ES.	 In	 the	 context	 of	 a	 protected	 area	 it	 is	
understandable	 that	 drivers	 of	 change	 such	 as	 “cultural	 and	 religious”	 or	 “science	 and	
technology”	 are	 less	 perceived	 as	 having	 impacts	 on	 ES.	 However,	 it	 can	 be	 pointed	 as	 an	
unexpected	 result	 the	 fact	 that	 “nutrient	 application	 to	 agricultural	 systems”	 was	 not	
mentioned,	although	agriculture	is	present	in	ANP.	Additionally,	there	were	few	links	with	“land	
conversion”,	despite	 that	 according	 to	Rodríguez-Loinaz	et	al.	 (2015)	 this	 is	 one	of	 the	main	
drivers	of	change	of	ES	provision.	
Considering	each	ecosystem	service	 individually,	 “food”	 (ES.1.1)	 is	 the	one	 showing	a	higher	
number	of	different	threats	(four	in	total),	followed	by	“ES.1.2.	Water”,	“ES.1.3.Raw	materials”,	
“ES.1.4.Genetic	 resources”,	 “ES.1.5.Medicinal	 resources”,	 “ES.2.1.Air	 quality	 regulation”,	
“ES.2.3.Water	 regulation”	 and	 “ES.4.3.Cultural	 diversity”,	 all	 with	 three	 different	 drivers	 of	
change.	Four	ES	did	not	have	any	driver	of	change	linked	to	them	(ES.1.6;	ES.4.4;	ES.4.5;	ES.4.6).		
In	 terms	of	categories	of	ES,	provision	services	were	the	ones	where	more	drivers	of	change	









	3.3.5	 Screening	 the	 relative	 importance	 of	 ecosystem	 services	 to	
stakeholders	
The	final	workshop	exercise	(Task	6,	Table	3.1)	aimed	to	develop	a	preliminary	assessment	of	






which	 ES	 are	 valued,	 different	 outcomes	 and	 trade-offs	 emerge,	 which	 underscores	 the	
importance	 of	 integrating	 different	 value	 dimensions	 from	 the	 onset	 of	 assessment	 and	















From	Figure	3.3	 it	 is	 also	evident	 that	 stakeholders	assigned	economic,	 ecological	 and	 social	
importance	 to	 all	 categories	 of	 ES,	with	 the	 exception	 of	 supporting	 services,	which	 did	 not	
receive	any	vote	 in	 terms	of	social	 importance.	This	does	not	mean	that	participants	did	not	
recognize	 a	 social	 value	 resulting	 from	 support	 services,	 particularly	 since	 they	were	able	 to	
provide	specific	examples	and	establish	links	between	this	category	of	ES	and	human	wellbeing	
in	 previous	 workshop	 exercises.	 It	 rather	 points	 out	 that	 when	 asked	 to	 screen	 among	 a	
relatively	large	list	of	ES,	participants	directed	the	available	three	“social	importance”	votes	to	
other	categories,	mostly	cultural	ES.		
Looking	 at	 the	 results	 for	 each	 ES	 type,	 the	 service	 that	 gathered	more	 votes	 was	 “ES.4.2.	
Recreation	 and	 ecotourism”,	 included	 in	 the	 cultural	 ES	 category	 (Figure	 3.4).	 This	 may	 be	








management	 team,	 which	 did	 not	 expect	 such	 level	 of	 importance	 attributed	 to	 food	 ES.	
However,	 this	 result	was	considered	 relevant	 to	use	 in	 future	public	 communications	on	 the	
benefits	 provided	 by	 the	 protected	 area.	 The	 third	 most	 voted	 services	 included	
“ES.4.5.Knowledge	 systems	 and	 educational	 values”	 and	 “ES.3.6.	 Maintenance	 of	 genetic	
diversity”,	 both	 with	 nine	 votes.	 It	 is	 interesting	 to	 note	 the	 importance	 attributed	 to	 the	






value	 dimension.	 Social	 importance	 was	 mainly	 attributed	 to	 cultural	 ES,	 and	 ecological	
importance	was	more	recognized	in	relation	to	support	and	regulating	services.	The	distribution	
of	 the	 economic	 importance	 votes	 shows	 a	more	 scattered	distribution	 along	 the	 four	main	
categories	of	ES.	




















ES.4.4.Spiritual and religious values
ES.3.6.Maintenence of genetic diversity
ES.4.5.Knowledge systems and educational values
ES.1.1.Food
ES.4.2.Recreation and ecotourism
















The	 three	 most	 voted	 ES	 in	 each	 dimension	 were	 “ES.1.1.Food”	 for	 economic	 importance,	
“ES.3.6.	 Maintenance	 of	 genetic	 diversity”	 for	 ecological	 importance	 and	 “ES.4.3.	 Cultural	











with	 the	outcomes	of	 the	 voting	procedure	 conducted	 in	 the	workshop.	Using	a	 Likert	 scale	
	92	
ranging	 from	1	 (“totally	 disagree”)	 to	 5	 (“totally	 agree”),	 4	 (“agree”)	was	 the	most	 frequent	































The	majority	of	ES	are	positioned	 in	 the	upper	 left	quadrant,	which	corresponds	to	the	“less	
important”	 and	 the	 “more	 threatened”	 cluster	 (assuming	 that	 a	 higher	 number	 of	 different	
threats	 is	 potentially	more	 threatening).	 In	 the	 upper	 right	 quadrant,	 combining	 the	 “more	
important”	ES	with	the	ones	that	have	“more	drivers	of	change”,	“ES.1.1.	Food”	stands	out.			
This	 type	 of	 analysis	may	 have	 an	 important	 role	 to	 play	when	 developing	 ES	management	
policies	in	the	protected	area.	Combined	with	information	of	the	supply	of	ES,	decision-makers	
may	establish	priorities	and	direct	measures	to	most	important	and	threatened	ES.	However,	as	
discussed	 by	Martín-López	 et	 al.	 (2014),	 it	 is	 also	 critical	 that	managers	 look	 into	 the	most	
threatened	and	less	important	ES	(upper	left	quadrant),	otherwise	these	services	may	be	at	risk.	












Note:	 Networks	 developed	 in	 Cytoscape	 software	 (Shannon	 et	 al.,	 2003).	 The	 larger	 nodes	 and	 darker	 colours	
represent	a	higher	value	for	indegree	(i.e.	the	number	of	arcs	that	end	on	a	node,	here	representing	the	expression	
of	ES	causing	more	dependencies)	higher	values	of	outdegree	(i.e.,	the	number	of	arcs	that	starts	from	one	node,	
here	 representing	 the	expression	of	dependence	on	ES	by	 respondents).	Ecosystem	services	use	 the	 terminology	




The	 two	 ES	 that	 generated	 more	 dependencies	 (i.e.	 a	 higher	 indegree	 value	 of	 13	 and	 12	
respectively)	were	“ES.2.2.	Climate	regulation”	and	“ES.4.2.	Recreation	and	eco-tourism”.	The	
subsequent	group	of	ES	with	more	associated	dependencies	include	“ES.2.3.	Water	regulation”,	






workshop.	This	 is	an	 interesting	 result,	which	demonstrates	 the	value	of	combining	different	
participatory	 exercises	 to	 validate	 perceptions	 of	 stakeholders	 regarding	 the	 multiple	 value	
dimensions	of	ES.		
Additionally,	 this	 tool	 also	 allows	 to	 analyse	 the	 stakeholder	 groups	 with	 more	 recognized	
dependencies.	For	example,	in	Figure	3.7	stakeholder	group	RI	(Research	Institutions)	is	the	one	
with	lower	intensity	of	dependencies	on	provision	(ES.1.)	and	cultural	services	(ES.4),	with	both	
participants	 in	 this	 group	 revealing	 no	 more	 than	 three	 links	 with	 these	 ES	 categories.	
Stakeholder	group	GA	 (Government	Authorities)	 showed	a	 similar	outdegree	value	 for	all	 ES	
categories.	 With	 respect	 to	 the	 six	 business	 stakeholders	 represented	 (Group	 B,	 Business),	
results	indicate	a	diversity	of	recognized	dependencies,	with	at	least	one	respondent	showing	
the	highest	outdegree	value	for	all	ES	categories.	Finally,	the	two	stakeholders	in	the	Civil	Society	









rich	 scoping	picture	on	 relevant	ES	provided	 in	 the	area	and	how	this	 is	 interpreted	by	 local	
stakeholders.	As	such,	new	information	may	be	used	to	communicate	the	importance	of	natural	
areas,	while	 integrating	multiple	 stakeholder	 views	 in	management	 decisions	 as	 a	means	 to	
articulate	different	values.	The	ES	concept	discloses	links	between	humans	and	nature	allowing	
the	 recognition	 of	 crucial	 ES	 in	 protected	 areas,	 particularly	 in	 those	 with	 a	 strong	 human	
presence	 in	 the	 territory,	 such	 as	 the	 case	 of	 ANP.	On	 the	 other	 hand,	 the	 integration	 of	 a	
collaborative	ES	scoping	approach	in	management	structures	may	face	some	challenges,	namely	
with	respect	to	the	institutionalization	of	the	concept.	This	requires	time	to	allow	ES	approaches	






support	 several	 decisions,	 for	 example,	 in	 development	 and	 assessment	 of	 land	 use	 plans,	
selection	 of	 alternative	 conservation	 projects,	 sourcing	 of	 conservation	 funding	 or	 designing	
new	monitoring	programs.		
By	 opening	 up	 ES	 assessment	 to	 interest	 parties	 since	 the	 very	 early	 stages,	 the	 proposed	
scoping	approach	may	subsequently	be	combined	with	other	methods	and	tools	to	provide	a	
deeper	understanding	and	articulation	of	ES	values.	Hence,	scoping	results	may	provide	useful	
input	 to	support	 follow-up	activities,	 such	as,	spatial	mapping	of	ES	 (e.g.,	García-Nieto	et	al.,	
2013),	development	of	ES	value	matrices	(e.g.,	Kandziora	et	al.,	2013;	Burkhard	et	al.,	2014),	









drivers	 of	 change,	 the	 linkages	 between	 ES	 and	 human	wellbeing,	 and	 the	 screening	 of	 the	
relative	importance	of	different	ES	values.	Complementing	these	group	activities,	the	approach	
also	takes	 into	account	preparatory	tasks	regarding	the	 institutional	and	stakeholder	analysis	









understanding	 on	 the	 underlying	 values	 and	 management	 implications.	 The	 majority	 of	
participants	agreed	that	the	used	methods	allowed	to	structure	the	discussion	on	ES	values	in	
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the	ANP	and	 led	to	 integration	of	ES	knowledge.	The	sequence	of	steps	was	also	effective	 in	
disclosing	information	related	with	multiple	value	dimensions.		
We	 conclude	 that	 this	 proposal	 supports	 the	practical	 implementation	of	 the	 ES	 concept	 by	
opening	up	ES	assessment	and	management	processes	to	interest	parties	since	the	very	early	
stages,	raising	stakeholders’	awareness	and	fostering	integration	of	knowledge.	This	is	especially	
relevant	 for	 achieving	 a	 comprehensive	 identification	 of	 ES	 beyond	 the	 generic	 categories	
considered	in	reference	ES	Frameworks.	On	the	other	hand,	since	this	is	but	the	first	stage	in	the	
adoption	of	an	ES	approach	(Lopes	and	Videira,	2013)	we	suggest	to	follow-up	on	scoping	results	
to	 strengthen	 the	 integration	 of	 ES	 in	 decision-making	 processes.	 By	 considering	 the	
“stakeholder-driven”	 (Menzel	 and	 Teng,	 2010)	 nature	 of	 the	 ES	 concept	 and	 stakeholder	
participation	as	a	value	articulating	institution,	the	proposed	scoping	methodology	is	expected	
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in	a	natural	area	 in	Portugal	 illustrates	how	a	stakeholder	group	was	actively	engaged	 in	the	












studies	 and	 initiatives	 such	 as	 the	 Millennium	 Ecosystem	 Assessment	 (MEA,	 2005),	 The	
Economics	 of	 Ecosystems	 and	 Biodiversity	 (TEEB,	 2008)	 and,	 more	 recently,	 the	
Intergovernmental	 Platform	 on	 Biodiversity	 and	 Ecosystem	 Services	 (IPBES).	 Several	 authors	
have	been	debating	the	use	of	this	concept	(Gómez-Baggethun	et	al.,	2010),	how	it	should	be	





refers	 to	 complex	 and	 less	 studied	 subjects,	 with	 uncertainties	 in	 the	 available	 scientific	
knowledge	and	disagreements	on	norms	and	values	at	stake.	These	problems	typically	call	for	a	
“policy	as	learning”	approach	and	a	high	level	of	stakeholder	participation.	This	is	the	case	with	
complex	 environmental	 and	 sustainability	 problems,	 often	 characterized	 by	 high	 scientific	
uncertainties,	multiple	 interrelationships,	non-linear	dynamics,	 large-scale	 consequences	and	
irreversible	damages	(Funtowicz	and	Ravetz,	1993).		
Participatory	 Systems	 Mapping	 (PSM)	 emerges	 in	 this	 context	 as	 a	 promising	 approach	 to	
address	 complex	 and	 unstructured	 problems	 through	 a	 participatory	 system	 dynamics	
modelling	 process	 (Antunes	 et	 al.,	 2015;	 Videira	 et	 al.,	 2009).	 PSM	 can	 be	 defined	 as	 the	
preparation	and	development	of	group	model	building	activities,	engaging	stakeholder	groups	
in	the	construction	of	causal	loop	diagrams	(CLDs)	to	deliver	insights	regarding	a	specific	issue	
and	 foster	 knowledge	 exchange	 (Sedlacko	 et	 al.,	 2014).	 Some	 authors	 have	 recently	 been	
applying	this	approach	to	different	environmental	and	sustainability	issues.	Videira	et	al.	(2012)	
mapped	maritime	 problems	with	maritime	 stakeholders,	 Sedlacko	 et	 al.	 (2014)	 used	 a	 PSM	
approach	for	sustainable	consumption	and	Videira	et	al.	(2014)	conducted	an	exploratory	study	
aiming	to	improve	understanding	on	degrowth	pathways	through	collaborative	causal	models.	
These	 examples	 were	 used	 to	 promote	 involvement	 of	 broad	 participant	 groups	 in	
environmental	 and	 sustainability	 debates,	 using	 system	 dynamics	 conceptualization	 tools,	
namely	causal	loop	diagrams.	
CLDs	were	 developed	 since	 the	 1960’s	 and	 have	 been	 used	 for	 communication	 of	 feedback	
processes	in	complex	systems	using	the	system	dynamics	modelling	language	(Forrester,	1971;	
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Lane,	 2008;	 Sterman,	 2000).	 The	 development	 of	 CLDs	 has	 the	 goal	 of	 defining	 a	 dynamic	
hypothesis	 regarding	what	 can	 happen	 if	 a	 certain	 change	within	 a	 system	 takes	 place.	 The	
conceptual	nature	of	a	CLD	allows	drawing	a	causal	chain	of	effects	sketched	along	a	string	of	
variables	 describing	 a	 dynamic	 issue,	 thus	 showing	 the	 relevant	 feedback	 structure	 of	 the	
problem	being	 studied.	 The	 production	 of	 CLDs	 in	 participatory	 contexts	 generates	 an	 open	
learning	 platform,	 structuring	 the	 deliberative	 process	 and	 fostering	 the	 co-production	 of	
knowledge	(Sedlacko	et	al.,	2014;	Videira	et	al.,	2012).		
Within	 this	 background,	 this	 paper	 presents	 an	 innovative	 approach	 for	 conceptualizing	
stakeholders’	 perceptions	 on	 the	 complex	 feedback	 structure	 underlying	 the	 provision	 of	
ecosystem	services.	We	combine	a	PSM	workshop	 informed	by	preparatory	problem	scoping	
activities	with	a	comprehensive	diagram	postproduction	process.	The	expected	contribution	is	







will	 illustrate	 the	methodology	with	 results	 achieved	 for	 the	 “climate	 regulation”	 ecosystem	
service.	 This	 service	 underpins	 one	 of	 the	 main	 issues	 addressed	 in	 international	 climate	
negotiations	 (Polasky	 et	 al.,	 2011),	 and	 was	 essentially	 translated	 into	 carbon	 vegetation	














perceptions	 of	 ecosystem	 services	 takes	 place	 in	 two	 distinct	 steps:	 a	 PSM	workshop	 and	 a	
postproduction	 stage	 aiming	 to	 integrate	 different	 knowledge	 sources.	 Two	 complementary	
steps	bookend	these	activities,	namely	problem	scoping	tasks	gathering	information	to	set	the	





















(Lane,	 2008).	 CLDs	 facilitate	 the	 representation	 of	 the	 feedback	mechanisms	 underlying	 the	
unstructured	issue	by	using	elements	such	as	variable	names	and	arrows	representing	causal	
links	between	 two	 variables.	 Causal	 links	 can	be	positive	 (a	 “+”	 sign	 is	 used)	 if	 the	 variables	
change	in	the	same	direction,	or	negative	(a	“-“	sign	is	used)	if	the	variables	change	in	opposite	
direction.	 The	 set	 of	 links	 can	 form	 feedback	 loops,	 which	 in	 turn	 can	 be	 designated	 as	
reinforcing	or	balancing	loops	(Lane,	2008).	
For	 the	construction	of	CLDs	 in	groups	we	propose	 following	 the	methodology	presented	by	
Vennix	 (1996),	 according	 to	 which	 participants	 identify	 a	 problem	 variable,	 add	 causes	 and	
consequences	 and	 then	 identify	 feedback	 loops	 linking	 consequences	 and	 causes.	 Here,	 the	
structural	 mapping	 process	 is	 also	 guided	 by	 a	 leading	 question	 that	 fosters	 alignment	 of	
participants’	perceptions	with	a	common	goal	and	draws	a	comparable	baseline	for	mapping	
















Primary	 nature	 of	 group	
task	










Outputs	from	this	script	 Causal	 loop	diagrams	 representing	different	ecosystem	services	 (exact	number	
depends	on	specific	goals	and	size	of	participant	group).	
Team	 roles	 required	 and	
expertise	needed	


















Purpose:	 	 Organize	 working	 groups,	 each	 of	 them	 dealing	 with	 a	 specific	
ecosystem	 service	 and	 develop	 the	 underlying	 dynamics.	 Example	 of	 leading	
question:	“How	to	ensure	a	sustainable	flow	of	ecosystem	service	X	over	the	next	
20	years”?	
Role	 of	 research	 team:	 Assist	 participants	 in	 the	 configuration	 of	 small	 groups	
comprising	 participants	 from	 different	 stakeholder	 organizations,	 and	 in	 the	
designation	of	a	rapporteur	in	each	small	group.	A	paper	worksheet	(size	A1)	is	
delivered	 and	 placed	 at	 the	 center	 of	 each	 small	 group’s	 working	 table.	
Cards/post-its	and	A4	sheets	with	information	on	systems	mapping	methods	and	
examples	of	variables	are	distributed.	
Role	 of	 participants:	 Participants	 select	 the	 thematic	 working	 group	 that	 they	
would	 like	 to	 join.	 Rapporteurs	 are	 responsible	 for	 moderating	 small	 group	
discussions	 and	 presenting	 results	 to	 the	 whole	 group	 in	 plenary	 discussions.	
Small	group	participants	 identify	the	possible	causes	and	consequences	of	“the	














Evaluation	criteria	 The	 modelling	 team	 distributes	 an	 evaluation	 questionnaire	 to	 collect	
participants’	opinions	regarding	the	workshop	and	the	PSM	approach.	Evaluation	
allows	to	determine	effects	of	the	process	according	to	different	criteria	and	levels	
of	 impact:	 individual	 (e.g.,	 reaction	and	 learning),	group	 (e.g.,	 communication);	










of	 CLDs	 developed	 in	 the	 group	 model	 building	 session.	 While	 respecting	 the	 structure	




We	 advocate	 that	 two	 distinct	 editing	 tasks	 may	 be	 needed.	 First,	 a	 format	 editing,	 which	
includes	the	digitalization	of	the	CLDs	(e.g.,	using	VensimTM	software)	made	by	the	modelling	


















(e.g.,	 using	Google	 forms).	 The	 goal	 is	 to	 validate	 the	 changes	made	 in	 the	 CLD	 and	 to	 give	
participants	the	opportunity	to	reflect	upon	the	dynamic	hypothesis	and	to	introduce	potential	





with	 documented	 knowledge	 on	 key	 variables	 and	 causal	 relationships.	 Moreover,	 when	






ecosystem	 services	 and	 support	 policy-making	 processes.	 Follow-up	 options	 may	 include	








management	 issues,	 as	 the	 Natural	 Park	 presents	 different	 land	 uses	 across	 the	 territory.	
According	to	Fumega	(2014),	based	on	data	from	EEA	(2006),	Arrábida	Natural	Park	presents	
discontinuous	 urban	 fabric,	 industrial	 and	 commercial	 units,	 mineral	 extraction	 sites,	 non-
irrigated	arable	 land,	permanently	 irrigated	 land,	vineyards,	olive	groves,	complex	cultivation	
patterns,	land	principally	occupied	by	agriculture,	with	significant	areas	of	natural	vegetation,	

















regulation,	erosion	 regulation,	pollination,	human	disease	and	pest	 regulation).	 In	particular,	
according	to	 local	stakeholders,	the	climate	regulation	service	 in	the	Arrábida	Natural	Park	 is	
translated	 into	 control	of	 rain/humidity	 and	 carbon	 sequestration,	which	 influences	biomass	
close	to	the	soil.	According	to	stakeholders	consulted	at	the	scoping	stage,	the	main	driver	of	
change	 for	 this	 service	 is	perceived	 to	be	 land	 conversion,	 for	example	as	a	 consequence	of	
forest	fires.	
4.1.3.2	Climate	regulation	reference	mode		
Climate	 regulation	 is	 the	 service	 provided	 by	 ecosystems	 through	 controlling	 the	 flux	 of	
greenhouse	 gases	 –	 GHG	 (mainly	 carbon	 dioxide),	 contributing	 to	 carbon	 sequestration	 and	
storage	through	several	mechanisms	(UK-NEA,	2014).	Carbon	circulates	permanently,	in	various	
chemical	states,	between	the	atmosphere,	the	biosphere,	the	lithosphere	and	the	hydrosphere.	
Gaseous	 exchanges	 are	 thus	made	 in	 the	 interface	of	 various	 natural	 ecosystem	 types	 (e.g.,	
forests,	grasslands,	oceans,	wetlands.).	Carbon	dioxide	(CO2)	is	a	gas	mixed	in	the	atmosphere,	
















































intervention	 points	 to	 balance	 the	 consequences	 of	 negative	 changes	 in	 ecosystem	 service	






• Trampling	 • Economic	 activities	disorder	
• Habitat	 conservation	
program*	
• Coastal	cliffs	 • Economic	 and	 biological	richness	
• Regulatory	 activities	 in	
the	protected	area	
• Native	vegetation	 • Biodiversity	 • Awareness	 and	educational	actions*	
• Generalized	pollution	 • Agricultural	output	 • Monitoring	plan	
• Fires	 • Allergenic	and	respiratory	diseases	 	
• Soil	waterproof	 • Free	use	of	space	 	




mostly	open	 loop	 views	on	what	 the	problems	are.	With	 the	deployed	 script	 (Table	 4.1)	we	
enabled	 the	discussion	and	 the	convergence	on	 the	perceptions	about	a	complex	and	global	
issue	 that	 needs	 local	 awareness	 and	 management.	 	 The	 following	 sections	 describe	 the	
iteration	of	the	CLD	constructed	during	the	workshop	and	the	lessons	learned	from	the	process.	
4.1.3.4	Postproduction	and	validation	results		
The	 CLDs	 obtained	 were	 submitted	 to	 a	 postproduction	 process	 in	 order	 to	 promote	 a	



































































































































service	 and	 other	 categories	 of	 ecosystem	 services	 (e.g.,	 provision,	 cultural,	 support	 and	
regulation).		
According	 to	 participants’	 perceptions,	 climate	 change	 is	 deeply	 connected	 with	 climate	
regulation,	 forming	a	 reinforcing	 (Ra).	The	decrease	of	climate	 regulation	service	 leads	 to	an	
increase	 of	 total	 CO2	 in	 atmosphere,	which	will	 increase	 climate	 change.	 In	 this	 context	 the	
variable	“climate	change”	was	perceived	as	an	aggregated	measure	of	a	number	of	extreme	
events	 and	 changes	 in	 temperature	 and	 precipitation.	 Positive	 feedback	 loops	 indicate	
reinforcing	 dynamics,	 that	 underlies	 continued	 growth	 or	 decline	 patterns.	 In	 this	 case,	 an	
increase	in	climate	change,	all	other	things	equal,	will	cause	a	decrease	in	climate	regulation,	i.e.	
as	a	consequence	of	climate	variability	that	will	affect	existing	carbon	stores,	evapotranspiration	
and	GHG	emissions	 (UK-NEA,	2014).	Schröter	et	al.	 (2005)	also	point	to	this	reinforcing	 loop,	
revealing	 that	 climate	 change	 feeds	 back	 to	 climate	 regulation	 services,	while	Maani	 (2013)	
showed	how	a	climate	that	induces	global	warming	also	forms	a	reinforcing	loop.		
Balancing	 loops	 represent	 negative	 feedback	 showing	 a	 resistance	 or	 a	 response	 to	 change,	
aiming	for	stability	and	depicting	rules,	regulations	and	policy	mechanisms,	which	can	provide	










What	are	 the	consequences	arising	 from	a	decrease	of	 the	climate	 regulation	service?	More	
total	CO2	in	the	atmosphere,	which	leads	an	increase	of	climate	change.	All	things	held	equal,	
with	an	increase	of	climate	change	effects,	in	the	long	term	and	with	no	intervention,	the	area	






authorities	 and	 cause	 them	 not	 to	 intervene	 further,	 leading	 to	 increased	 levels	 of	 carbon	
emissions.	Subsequently,	an	 increase	 in	climate	change	effects	 (through	the	reduction	of	 the	
climate	regulation	service)	will	have	different	impacts	(e.g.,	economic	costs,	agricultural	outputs	
decrease,	biodiversity	loss)	that	motivate	distinct	actions	and	intervention	measures.		
Economic,	 social,	human	health	and	ecological	 impacts	observed	with	an	 increase	of	climate	
change	lead	to	an	increase	of	“regulatory	activities	in	the	protected	area”	fostering	three	key	
types	of	answers.	One	of	the	actions	proposed	by	participants	to	endorse	a	sustainable	flow	of	
climate	 regulation	 was	 “monitoring,	 awareness	 and	 educational	 measures”	 (Bb),	 which	 will	
induce	a	decrease	of	“human	and	animal	GHG	emissions”	and	thus,	possibly,	the	decrease	of	
total	 CO2	 in	 atmosphere,	 decreasing	 climate	 change	 and	 allowing	 for	 an	 intensification	 of	
“climate	regulation”.		This	set	of	cycles	includes	five	loops	that	are	similar	to	each	other	differing	








(CCS)	 technologies	 in	cement	 industries	 (Gouveia	et	al.,	2013;	Seixas	et	al.,	2015).	Regarding	
technological	measures	acting	in	the	direct	reduction	of	total	CO2	in	the	atmosphere	(Bd),	some	
authors	have	been	describing	the	addition	of	biochar	(organic	material	thermally	decomposed	
under	 limited	 supply	 of	 oxygen)	 to	 soils	 as	 a	 means	 of	 CO2	 sequestration,	 increasing	 soil	
productivity	(Lehmann	et	al.,	2009).			
Finally,	 “habitat	 conservation	 measures”	 are	 the	 third	 type	 of	 options	 emerging	 from	 the	
increase	of	“regulatory	activities	in	the	protected	area”.	These	measures	are	depicted	through	
two	different	 sets	of	 causal	 loops	 (Be	and	Bf).	 Local	 stakeholders’	perceptions	 regarding	 the	
drivers	of	change	of	climate	regulation	are	mainly	 focused	on	 land	changes,	which	 is	aligned	
with	 recent	 literature	 on	 ecosystem	 services	 assessment	 (UK-NEA,	 2014).	 Higher	 habitat	
conservation	 measures	 will	 induce	 less	 forest	 fires	 (Be),	 which	 will	 reduce	 the	 CO2	 in	 the	
atmosphere	by	increasing	the	native	vegetation	that	is	responsible	for	CO2	sequestration	and	by	
avoiding	the	amount	of	CO2	that	is	emitted	to	the	atmosphere	with	the	burning	of	biomass.	In	
the	 Arrábida	 Natural	 Park,	 these	 measures	 should	 counteract	 abandonment	 of	 rural	 areas,	
active	forest	management	(e.g.,	cutting	and	cleaning),	and	the	introduction	of	extensive	grazing	
practices	in	order	to	decrease	the	probability	that	fires	ignite	inside	the	Park	(ICN,	2003).		
The	 increase	of	habitat	 conservation	measures	will	be	 responsible,	after	 some	delay,	 for	 the	



































in	 ecosystem	 services	 assessment	 studies.	 Conceptualizing	 stakeholders’	 perceptions	 on	
	122	
ecosystem	services	supports	an	increased	shared	understanding	of	the	underlying	supply	and	





indicator	 selection	 than	 others.	 According	 to	 Layke	 (2009),	 regulating	 and	 cultural	 services	
indicators	are	much	more	broadly	defined	than	provisioning	indicators,	and	indicator	sets	vary	
significantly	in	their	inclusiveness.	Thus,	to	address	this	knowledge	gap,	different	authors	have	
been	 working	 on	 ways	 to	 improve	 ecosystem	 services	 indicators.	 For	 example,	 Hernández-
Morcillo	et	al.	(2013)	presented	an	empirical	review	of	cultural	ecosystem	services	indicators,	
























At	 the	end	of	 the	workshop,	we	 requested	participants	 to	answer	a	questionnaire	aiming	 to	
evaluate	 results	of	 the	ecosystem	services	PSM	approach.	 The	questionnaire	was	developed	
based	on	the	structure	developed	by	van	den	Belt	(2000;	2004)	and	Videira	et	al.	(2012).	The	
questionnaire	 aimed	 at	 evaluating	 the	 outcomes	 at	 different	 levels:	 individual,	 group,	





Park	 and	 representatives	 of	 nature	 sports	 activities	 should	 be	 present.	 The	 questionnaire	
revealed	that	stakeholders	agreed	that	participants	functioned	as	a	group	during	the	workshop,	
thus	oriented	towards	a	common	goal	(average	score:	4,8),	with	open	and	frontal	discussions	
(average	 score:	 4,8).	 When	 asked	 about	 the	 consensus	 and	 the	 discussions	 to	 achieve	 it,	
participants	 from	 the	 climate	 regulation	 group	 revealed:	 “good	 interaction	 allowing	 us	 to	
achieve	a	consensus”,	“interaction	close	to	the	ideal”,	“consensus	on	the	need	to	guarantee	the	
flow	of	the	service”,	however	“several	distinct	ideas	on	how	to	do	it”.		
Regarding	 the	 methodology	 of	 CLD	 construction,	 94%	 of	 the	 participants	 agreed	 on	 the	
importance	and	usefulness	of	the	methodology	in	structuring	the	discussion	and	the	analysis	of	
ecosystem	 services	 provided	 in	 the	 natural	 park,	 creating	 opportunities	 for	 everyone	 to	
participate	 in	 the	 process.	 Concerning	 the	 systems	 language	 used	 in	 this	 methodology,	 the	
majority	of	 the	answers	 indicated	an	agreement	 that	 the	common	 language	helped	 them	to	
analyse	 in	 an	 integrated	 form	 the	 relevant	problems	associated	with	ecosystem	 services.	All	
participants	 of	 the	 climate	 regulation	 working	 group	 “agreed”	 or	 “totally	 agreed”	 on	 the	
usefulness	of	the	exchange	of	ideas	to	map	the	relationships	underlying	this	ecosystem	service.	
The	discussions	during	 the	workshop	were	 constructive	and	allowed	participants	 to	 improve	
knowledge	about	the	ecosystem	services	of	the	area	(average	score:	4,5).		
Figure	4.6	 illustrates	 the	 results	 regarding	 the	evaluation	of	 the	methodology	 and	 individual	











“too	much	 information	 to	discuss	during	 the	 time”;	 “need	 to	understand	 the	methodology”).	
These	comments	point	out	the	importance	of	research	teams	striking	a	balance	between	the	
time	 available	 to	 implement	 the	 proposed	 methodology	 and	 the	 time	 requested	 from	




The	 majority	 of	 positive	 comments	 were	 related	 with	 “sharing”	 and	 interaction	 between	


































and	 bridge	 perspectives	 in	 order	 to	 produce	 a	 joint	 CLD.	 Regarding	 the	 climate	 regulation	
service,	the	outcome	was	very	positive,	since	it	was	possible	to	capture	stakeholder	perceptions	
of	the	variables	and	links	explaining	the	flow	of	this	service	in	the	case	of	Arrábida	Natural	Park.	
Six	 sets	 of	 balancing	 feedback	 loops	 were	 identified,	 representing	 different	 options	 for	 the	
management	of	the	service.	Climate	regulation	by	ecosystems	is	(partly)	provided	through	the	
control	of	CO2	in	the	atmosphere.	Higher	 levels	of	carbon	emissions	can	trigger	and	promote	
actions	 by	 protected	 area	 managers	 to	 reinforce	 measures	 such	 as	 habitat	 conservation	
programs,	 technological	 innovations,	 monitoring,	 awareness	 and	 educational	 activities	 that,	
over	 time,	 are	 expected	 to	mitigate	 carbon	 emissions	 and	 contribute	 to	 the	 capacity	 of	 the	
ecosystem	 to	 provide	 climate	 regulation	 services.	 Our	 approach	 demonstrated	 how	 broad	
stakeholder	 groups	 may	 be	 engaged	 in	 participatory	 modelling	 processes	 to	 address	 such	
complex	 issues,	 collaboratively	 eliciting	 perceptions	 on	 the	 feedback	 structures	 underlying	
changes	in	the	provision	of	ecosystem	services,	formalizing	interrelationships	among	different	
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Ecosystem	 services	 are	dynamically	 interdependent.	When	 conducting	 studies	on	ecosystem	
services	 valuation	 and	 assessment,	 the	 interdependencies	 and	 feedback	 structures	
underpinning	 ecosystem	 functioning	 should	 be	 identified	 and	 explicitly	 considered	 in	
management	processes,	especially	when	the	goal	is	to	pursue	a	plural	and	integrative	approach	
that	 accounts	 for	 multiple	 values.	 This	 paper	 explores	 the	 role	 of	 a	 participatory	 system	
dynamics	modelling	approach	–	participatory	systems	mapping	–	as	a	tool	to	articulate	different	
value	dimensions	of	ecosystem	services.	The	application	of	 the	 tool	 is	 illustrated	with	a	case	
study	 conducted	 in	 a	 protected	 area	 in	 Portugal,	 wherein	 inter-organisational	 stakeholder	
groups	collaborated	 in	the	conceptualization	of	 feedback	processes	characterizing	ecosystem	























aspects,	 link	 the	 supply	 and	demand	 for	 ES	and	develop	an	 integrated	understanding	of	 the	
institutions	using	ES	approaches	to	inform	better	decisions.				
Within	 this	 context,	 the	 Intergovernmental	 Platform	on	 Biodiversity	 and	 Ecosystem	 Services	





to	 integrate	 science	 and	 policy	 for	 natural	 resource	management.	 Pascual	et	 al.	 (2016)	 also	
showed	that	gathering	information	into	mind-maps	allows	the	creation	of	a	unified	knowledge	
base,	while	Costanza	et	al.	 (2014)	 focused	on	 the	 role	of	 simulation	games	 for	 research	and	
learning	 about	 ES	 (Costanza	et	 al,	 2014).	 As	 argued	 by	 Boumans	et	 al.	 (2002)	 and	 de	Groot	
(2002),	the	feedbacks	characterizing	ecological	 functions	and	associated	ES	can	be	translated	
into	 dynamic	 models,	 which	 could	 then	 highlight	 important	 interdependences.	 This	 is	 also	
defended	by	Videira	et	al.	(2011)	while	recognizing	the	benefits	of	integrating	system	dynamics	
modelling	approaches	where	stakeholders	are	involved	in	the	construction	of	models	fostering	
knowledge	 co-creation.	 Following	 this	 rationale,	 different	 integrated	 models	 have	 been	
developed	using	participatory	system	dynamics	approaches	to	support	management	of	natural	
resources,	with	 varying	degrees	of	 stakeholder	engagement	 in	 the	model	building	processes	
(Antunes	et	al.,	2015;	Videira	et	al.,	2011).		
The	calls	for	integrating	modelling	approaches	and	participation	in	ES	studies	(e.g.,	TEEB,	2010;	
Lopes	 and	 Videira,	 2013;	 IPBES,	 2016)	 pave	 the	 way	 for	 testing	 new	 platforms	 capable	 of	
	 131	
addressing	 the	complexity	of	ES.	 In	 this	article	we	argue	 that	Participatory	Systems	Mapping	
(PSM)	 can	 provide	 a	 sound	 collaborative	 modelling	 option	 within	 this	 scope.	 PSM	 is	 a	
participatory	 system	 dynamics	 modelling	 approach	 that	 includes	 the	 preparation	 and	
development	 of	 group	 model	 building	 activities,	 engaging	 inter-organizational	 stakeholder	
groups	 in	 the	 construction	 of	 qualitative	models	 -	 Causal	 Loop	 Diagrams	 (CLDs)	 –	 to	 foster	
knowledge	 exchange	 and	 sharing	 of	 insights	 on	 dynamic	 issues	 (Sedlacko	 et	 al.,	 2014).	 This	










understanding	 of	 ES	 to	 support	management	 processes.	 Through	 a	 collaborative	 process	 of	
mapping	 stakeholders’	 perceptions	 of	 specific	 ES	 it	 is	 possible	 to	 define	 interrelations	 and	
feedback	models	that	explain	the	dynamics	of	ES	and	highlight	the	relations	between	people	
and	nature,	enabling	also	to	emphasise	relational	values	(Chan	et	al.,	2016).	We	further	reflect	




The	 expected	 contribution	 of	 this	 work	 is	 threefold:	 i)	 develop	 an	 approach	 to	 articulate	
different	 values	 on	 the	 same	 modelling	 platform,	 providing	 room	 to	 discuss	 intrinsic,	
instrumental	and	relational	values	through	the	understanding	of	feedback	processes	underlying	
management	of	ES;	ii)	bring	an	holistic	perspective	on	the	interrelationships	among	different	ES	
identified	 in	 a	 study	area;	 iii)	 test	 a	 structured	methodology	 to	define	 key	 indicators	 for	 the	
supply	and	demand	of	ES	supporting	decision-making	processes.			









The	 proposed	 methods	 emerged	 from	 a	 broader	 participatory	 Framework	 for	 valuing	 and	
assessing	 ES	 (Lopes	 and	Videira,	 2013).	 The	 Framework	 facilitates	 the	 study	of	 ES	 through	a	
participatory	process	that	integrates	a	mixed	set	of	tools,	leading	to	the	articulation	of	multiple	
value	dimensions	(Figure	4.7).	It	comprises	three	major	interconnected	stages,	the	first	one	is	
called	 set	 the	 scene,	 where	 a	 collaborative	 scoping	 workshop	 is	 promoted	 following	 an	
institutional	context	and	stakeholder	analysis.	This	 initial	stage	envisages	the	identification	of	














PSM	 materializes	 providing	 a	 modelling	 platform	 where	 different	 stakeholders	 can	
collaboratively	 draw	 a	 Causal	 Loop	 Diagram	 (CLD)	 including	 the	 variables	 and	 causal	 links	
describing	a	given	ecosystem	service.				




link	 a	 “+”sign	 is	 drawn	 to	 indicate	 that	 the	 variable	 change	 in	 the	 same	direction,	 i.e.	 if	 “A”	
increases,	all	else	equal,	“B”	increases.	On	the	other	hand,	two	variables	connected	through	a	





a	 system.	 Assumptions	 of	 the	 method	 consider	 that	 any	 cause-effect	 relationship	 depicted	
between	two	variables	must	be	read	ceteris	paribus	(Lane,	2008).	















































challenges	 to	nature	 conservation.	Within	 the	 limits	of	 the	park	 there	are	 intersections	with	
three	main	urban	centres	 (Setúbal,	Palmela	e	Sesimbra)	with	a	population	of	about	235	000	




We	 conducted	 a	 PSM	 workshop	 that	 gathered	 twenty	 participants	 from	 sixteen	 different	
organizations	 corresponding	 to	distinct	 stakeholder	 groups	 -	 public	 administration,	 research,	
civil	society,	business.	During	half	a	day,	four	groups	developed	four	CLDs	each	dealing	with	a	
specific	 ES.	 Since	 this	 workshop	 was	 part	 of	 the	 application	 of	 the	 multi-stage	 conceptual	
Framework	presented	in	Figure	4.7,	the	outcomes	of	the	set	the	scene	stage	allowed	to	identify	
which	were	 the	most	 important,	 threatened,	 and	 critical	 ES	according	 to	 the	protected	area	
stakeholders.	 In	 combination,	 these	 results	 informed	 the	 decision	 of	 mapping	 in	 the	 PSM	
workshop	 three	ES	which	 ranked	high	 in	 those	criteria:	 food	production,	 recreation	and	eco-

















or	 decrease?”.	 Threats	 to	 food	 production	were	 added	 to	 the	map,	 informed	 by	 the	 list	 of	














Increasing	markets	 for	 local	products	was	one	of	 the	highlighted	measures	 that	will	 increase	
local	food	demand,	which	leads	to	the	increase	of	food	production	(Reinforcing	Loop	R1).		
R2	 is	a	 reinforcing	 loop	that	shows	the	relation	between	 food	production	and	other	services	
such	as	recreation	and	ecotourism.	In	other	words,	by	increasing	food	production,	an	increase	
in	the	recreation	and	ecotourism	service	levels	may	occur,	leading	to	an	increase	in	local	food	
demand,	 and	 consequently,	more	 food	 production.	 This	 feedback	 loop	was	 discussed	 in	 the	
workshop	 mainly	 in	 relation	 to	 food	 and	 drinks	 –	 based	 tourism	 (e.g.,	 wine).	 Ultimately,	








market for local products
recreation and ecotourism























































































the	 sustainable	 flow	of	 food	production.	They	 found	 that	 there	 is	a	need	 to	act	on	different	
points	in	the	system	to	increase	service	levels,	however	in	the	context	of	this	protected	area,	
the	preservation	of	biodiversity	and	natural	 resources	 is	 crucial	 for	balancing	provisioning	of	
different	services.	
A	deeper	analysis	of	the	CLD	was	conducted	through	the	construction	of	a	cross	impact	matrix	
(Figure	 4.9),	 which	 reveals	 more	 detailed	 information	 on	 how	 to	 monitor	 the	 flow	 of	 food	
production.	 The	 variables	 with	 more	 influence	 on	 the	 system	 -	 active	 sum	 (AS)	 -	 can	 give	
information	on	where	to	act,	which	may	originate	important	indicators	to	monitor	management	





Variables 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 AS %
1 food	production 1 0 1 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 3 75%
2 market	for	local	products 1 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2 50%
3 local	food	demand 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 25%
4 recreation	and	ecotourism 0 0 1 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2 50%
5 area	attractiveness	and	quality	of	life 0 0 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 3 75%
6 regional	wealth 0 0 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 2 50%
7 marketing	Arrábida	brand 0 0 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 4 100%
8 products	differentiation	and	diversification 0 0 1 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 2 50%
9 community	participation 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 1 25%
10 monitoring,	awareness	and	educational	measures 0 0 0 0 0 0 0 0 1 1 1 0 0 0 0 0 0 0 0 3 75%
11 sustainable	practices 0 0 0 0 0 0 0 0 0 0 1 0 0 0 1 0 0 0 0 2 50%
12 pollution 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 1 25%
13 yield 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 25%
14 ecosystems	quality 0 0 0 0 0 0 0 0 0 0 0 0 1 1 0 0 0 0 0 2 50%
15 biodiversity	conservation 0 0 0 0 0 0 0 0 0 0 0 0 1 1 0 0 0 0 0 2 50%
16 resources	overexploitation 0 0 0 0 1 0 0 0 0 0 0 0 0 0 1 0 0 1 0 3 75%
17 spatial	planning 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 1 25%
18 measures	to	support	ANP 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 1 0 0 1 3 75%
19 available	area	for	food	production 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 25%
20 bureaucracy 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 1 2 50%
PS 4 1 4 3 3 4 3 0 1 0 1 2 5 1 2 3 0 0 3 1




“food	 production”,	 here	 understood	 as	 the	 result	 of	 the	 available	 area	 and	 the	 yield;	 “area	
attractiveness	 and	 quality	 of	 life”;	 “monitoring,	 awareness	 and	 educational	 measures”;	
“sustainable	 practices”;	 “ecosystems	 quality”;	 “biodiversity	 conservation”;	 “resources	
overexploitation”;	“measures	to	support	ANP”	and	“bureaucracy”.	Comparing	these	results	with	
the	leverage	points	identified	by	workshop	participants,	we	can	see	overlaps	regarding	only	two	





wealth”;	 “local	 food	 demand”;	 “food	 production”;	 “available	 area	 for	 food	 production”;	








Arrábida	 Natural	 Park	 stakeholders	 have	 identified	 the	 following	 concrete	 examples	 of	
recreation	and	ecotourism	features	in	the	case	study	area:	beaches,	closeness	to	river	and	sea,	















locally	 in	 the	 presence	 of	 conflicts	 (R4).	 With	 more	 spatial	 planning	 efforts,	 accessibility	 is	




























































































tight	 integration	 with	 biodiversity	 and	 nature	 conservation	 policies.	 All	 the	 measures	 to	
potentiate	the	delivery	of	this	service	could	lead	to	an	increase	of	ecological	impacts,	which	will	
feed	back	affecting	negatively	 the	 flow	of	 this	 service.	Figure	4.10	also	 shows	 that	 there	are	

















increasing	 levels	 of	 organization	 and	 complexity	 in	 ecological	 systems	 at	 level	 of	 genes,	
individuals,	 populations,	 species,	 communities,	 ecosystems	 and	 biomes.	 According	 to	 a	
comparison	 made	 by	 TEEB	 (2010),	 biodiversity	 is	 considered	 differently	 in	 what	 concerns	
Variables 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 AS %
1 recreation	and	ecotourism 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 20%
2 regional	wealth 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 20%
3 support	infrastructures 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 20%
4 bureaucracy 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 20%
5 supply	diversity 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 20%
6 number	of	visitors 1 1 1 0 0 0 0 0 0 0 0 1 0 1 0 0 0 0 0 0 0 0 5 100%
7 accessibility 0 0 0 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2 40%
8 road	safety 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0%
9 spatial	planning 0 0 0 0 0 0 1 1 1 0 0 0 0 0 0 0 0 0 0 1 0 0 4 80%
10 conflicts	of	uses	and	activities 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 1 20%
11 activity	overvalue 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 1 20%
12 resources	overexploitation 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 1 20%
13 environmental	and	social	pressure 0 0 0 0 0 0 0 1 0 0 0 1 1 0 0 0 0 0 0 0 0 0 3 60%
14 biodiversity 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 20%
15 pollution 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 1 20%
16 surveillance 0 0 0 0 0 0 0 0 0 0 0 0 1 0 1 0 0 0 0 0 0 0 2 40%
17 monitoring,	awareness	and	educational	measures 0 0 0 0 0 0 0 0 0 0 0 0 1 0 1 0 0 0 0 0 0 0 2 40%
18 forest	fires 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 2 40%
19 food	production 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 20%
20 climate	regulation 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 20%
21 cultural	heritage 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 1 20%
22 marketing	Arrábida	brand 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 2 40%
23 incentives	to	traditional	practices	and	activities 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 1 20%
PS 1 1 4 0 0 8 1 3 0 3 1 1 4 1 3 0 0 0 0 1 2 1 1









To	 assure	 the	 maintenance	 of	 biodiversity,	 it	 is	 important	 to	 foster	 the	 equilibrium	 of	 the	
Arrábida	 ecosystems,	 and	 vice	 versa	 (R1).	 Participants	 identified	 as	 a	 leverage	 point	 the	
“monitoring,	 awareness	 and	 educational	measures”	 variable,	which	 affects	 several	 feedback	
loops.	Increasing	monitoring,	awareness	and	education	may	promote	biodiversity	conservation	
directly	 (R3),	 and	 indirectly	 through	 the	 increase	 of	 ecosystem	 equilibrium	 (R2).	 It	 will	 also	
improve	the	status	of	habitat	and	species	conservation	(R5),	increase	spatial	planning	measures	









































































The	 corresponding	 cross	 impact	 matrix	 (Figure	 4.13)	 reveals	 the	 existence	 of	 four	 critical	
variables,	 with	 the	 highest	 AS	 and	 PS	 in	 this	 CLD,	 namely,	 “monitoring,	 awareness	 and	
educational	measures”,	“biodiversity	conservation”	itself,	“surveillance”	and	“spatial	planning”.		
	
Figure	 4.13	 –	 Cross	 impact	matrix	 of	 the	 CLD	 for	 the	 “Biodiversity	 Conservation”	 ecosystem	
service	
It	may	be	observed	that	“biodiversity	conservation”	itself	is	the	variable	that	influences	and	its	





like	 to	model,	 having	 agreed	 to	 explore	 the	 climate	 regulation	 service.	 Climate	 regulation	 is	
responsible	 for	controlling	the	flux	of	greenhouse	gases	 (GHG)	through	carbon	sequestration	
and	storage	mechanisms.	Based	on	 the	diagrams	built	by	participants,	 the	CLD	depicting	 the	
maintenance	of	this	service	in	the	Arrábida	area	is	presented	in	Figure	4.14.		




for	 regulatory	 activities	 in	 the	 protected	 area,	 which	 will	 lead	 to	 two	 types	 of	 measures:	
monitoring,	 awareness	 and	 educational	 measures	 (set	 of	 loops	 including	 in	 B2)	 and	
technological	measures	that	can	control	directly	the	emissions	(set	of	loops	representing	by	B3	
and	B4)	or	through	habitat	conservation	measures	(set	of	loops	including	in	B5	and	B6).	If	no	
Variables 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 AS %
1 biodiversity	conservation 0 0 1 0 0 1 1 1 1 0 0 0 0 0 5 83%
2 population	control	mechanisms 1 1 0 0 0 0 0 0 0 0 0 0 0 0 2 33%
3 introduction	of	exotic	species 1 0 0 0 0 0 0 0 0 0 0 0 0 0 1 17%
4 number	of	visitors 0 0 0 0 1 0 0 0 0 0 0 0 0 0 1 17%
5 surveillance 0 0 1 1 1 0 0 0 0 0 0 0 0 0 3 50%
6 resources	overexploitation 1 0 0 0 0 0 0 0 0 0 0 0 0 0 1 17%
7 food	production 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0%
8 genetic	and	medicinal	resources 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0%
9 ecosystem	equilibrium 1 0 0 0 0 0 0 0 1 0 0 0 0 0 2 33%
10 monitoring,	awareness	and	educational	measures 1 0 1 0 0 1 0 0 1 1 0 1 0 0 6 100%
11 habitat	and	species	conservation 0 0 0 0 0 0 0 0 0 0 1 0 0 0 1 17%
12 climate	regulation 1 0 0 0 0 0 0 0 0 0 0 0 0 0 1 17%
13 spatial	planning 1 0 0 0 0 0 0 0 0 0 0 0 1 1 3 50%
14 rural	identiy 1 0 0 0 0 0 0 0 0 0 0 0 0 1 2 33%
15 land	use	diversity 1 0 0 0 0 0 0 0 0 0 0 0 0 0 1 17%
PS 9 0 3 2 0 3 1 1 2 2 1 1 1 1 2




























































































Variables 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 AS %
1 climate	regulation 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 17%
2 climate	change 1 0 0 0 0 0 0 0 1 0 0 0 1 1 1 1 6 100%
3 total	CO2	in	atmosphere 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 17%
4 native	vegetation 1 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 2 33%
5 forest	fires 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 2 33%
6 habitat	conservation	measures 0 0 0 0 1 1 1 0 0 0 0 0 0 0 0 0 3 50%
7 habitat	trampling 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 1 17%
8 vegetation	on	coastal	cliffs 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 1 17%
9 human	and	animal	GHG	emissions 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 1 17%
10 area	attractiveness	and	quality	of	life 0 0 0 0 0 0 0 0 1 0 0 1 0 0 0 0 2 33%
11 monitoring,	awareness	and	educational	measures 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 1 17%
12 technological	measures 0 0 1 0 0 0 0 0 1 0 0 0 0 0 0 0 2 33%
13 regulatory	activities	in	the	protected	area 0 0 0 0 0 1 0 0 0 0 1 1 0 0 0 0 3 50%
14 economic	costs 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 1 17%
15 agricultural	output 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 1 17%
16 biodiversity 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 1 17%
17 allergenic	and	respiratory	diseases 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 1 17%
Passive	sum 2 1 5 3 1 1 1 1 3 1 1 1 5 1 1 1 1
% 40% 20% 100% 60% 20% 20% 20% 20% 60% 20% 20% 20% 100% 20% 20% 20% 20%
	144	
4.2.3.3	 Integrated	 system	map	 for	 the	 selected	ecosystem	services	 in	 the	
Arrábida	Natural	Park	
Having	 analysed	 and	 explored	 the	 individual	 CLDs,	 their	 integration	 into	 a	 comprehensive	
systems	map	represents	one	of	the	advantages	of	the	proposed	approach.	The	combination	of	
the	final	versions	of	 the	CLDs	allows	to	get	a	holistic	perspective	on	the	causal	 interrelations	
















By	 analysing	 these	 four	 interlinked	 ES,	 one	 obvious	 outcome	 is	 the	 fact	 that	 “biodiversity	
conservation”	is	closely	linked	with	the	other	three	services,	which	means	that	by	interfering	in	
“food	 production”,	 “climate	 regulation”	 or	 “recreation	 and	 ecotourism”,	 biodiversity	 suffers	
changes	and	the	reverse	is	also	true.		
B1	shows	how	biodiversity	conservation	underpins	the	development	of	human	activities	in	the	
area,	which	 are	 dependent	 on	 the	 natural	 values.	 The	decrease	 of	 biodiversity	 conservation	
leads	to	a	decrease	of	food	production,	which	will	consequently	decrease	the	recreation	and	
ecotourism	(at	least	the	part	that	is	connected	with	this	ES,	as	for	example,	the	tourism	linked	





Pressures	on	biodiversity	 conservation	will	 lead	 to	 an	 increase	of	 regulatory	 activities	 in	 the	
protected	are	and	thus	an	increase	in	monitoring,	awareness	and	knowledge,	promoting	more	











total CO2 in atmosphere
food production
Recreation and ecotourism
markets for local 
products 
local food demand































































































an	 impact	 on	 the	 flow	 of	 several	 services.	 This	 result	 underscores	 the	 importance	 of	 an	
integrated	management	of	ES.	Developing	management	actions	and	policies	that	include	these	









al.,	 2013;	 Maes	 et	 al.,	 2016;	 Muller	 and	 Burkhard,	 2012),	 including	 the	 deployment	 of	
participatory	processes	(Baró	et	al.,	2016;	Marques	et	al.,	2013).	A	relevant	example	is	shown	





values,	 which	 means	 that	 they	 should	 measure	 what	 is	 important	 and	 not	 only	 what	 is	
measurable.	The	same	author	underlines	that	the	process	of	indicator	development	for	social	
systems	 is	 as	 important	 as	 the	 indicators	 selected,	 hence	 the	 importance	 of	 integrating	
participation.	Thus,	in	this	section	we	illustrate	how	the	PSM	results	described	above	may	be	
translated	 into	a	 set	of	 indicators	 that	 take	 into	account	 stakeholders’	perceptions	and	 their	
mental	models	reflected	in	the	causal	maps	built	for	ANP’s	ES.		
More	specifically,	potential	ES	indicators	may	arise	from	three	sources:	i)	the	variables	identified	
by	 participants	 as	 leverage	 points	 during	 the	 PSM	 workshop,	 which	 represent	 instant	
perceptions	on	where	is	the	leverage	to	act	in	the	system;	ii)	the	information	generated	with	the	
cross	impact	matrices	provides	a	second	layer	of	relevant	information;	and	iii)	variables	that	are	





the	 three	 layers	of	 information.	This	 is	an	 important	outcome	of	 the	PSM	workshop	and	the	
“deepen	understanding”	 stage	of	 the	 followed	Framework.	This	preliminary	 list	of	 indicators	




























Number	 of	 procedures	 to	 get	 a	




















demand	 	 x	 	
Food	 consumption,	 which	 may	 be	
measured	in	kg	of	food	produced	in	
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User	 satisfaction	 rating;	 facilities	
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is	 a	 productivity	 metric	 that	
measures	 the	 difference	 between	
output	 and	 intermediate	
consumption.	GVA	provides	a	euro	
value	 for	 the	amount	of	 good	and	
services	 that	have	been	produced,	
less	 the	 cost	 of	 all	 inputs	 and	 raw	
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vegetation	 	 x	 	
Number	 of	 native	 species;	




























Number	 of	 monitoring	 campaigns;	












and	 participation	 is	 a	 value	 articulating-institution.	 This	means	 that	 the	 presented	 proposal	
builds	 on	 the	 notion	 that	 through	 a	 deliberative	 process	 where	 stakeholders	 are	 invited	 to	
deepen	their	understanding	on	the	structure	underlying	ES,	recognizing	their	variables,	relations	




as	well	 as,	management	actions	are	 identified	and	 linked	 through	cause-effect	 relationships.	























and	 uncertainty	 in	 a	 participatory	 setting.	Multiple	 values	 dimensions	 are	 considered	 in	 the	
same	modelling	platform	and	the	variables	with	high	importance	in	the	system	may	afterwards	








management	 of	 ES.	 With	 this	 approach	 information	 collected	 previously	 on	 ES	 with	
stakeholders’	perceptions	was	combined.	The	process	fosters	sharing	of	experiences	allowing	
co-production	of	knowledge	and	providing	information	to	articulate	ES	values.	
The	 causal	 maps	 provide	 a	 holistic	 perspective	 on	 the	 interrelations	 among	 ES	 allowing	 to	
identify	entry	points	to	act	in	the	system.	Stakeholders	revealed	their	instantaneous	perceptions	
on	key	variables,	by	selecting	leverage	points.	Cross	impact	matrices	also	work	well	to	support	
the	 selection	 of	 key	 indicators	 for	 the	 supply	 and	 demand	 of	 ES.	 Integrated	 system	 maps	
combining	 CLDs	 depicting	 individual	 ES	 confers	 to	 this	 approach	 the	 possibility	 to	 look	 into	
common	variables	to	more	than	one	service.	
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With	 this	 collaborative	 process	 structural	 components	 of	 ES	 are	 identified	 and	 selected	
indicators	 are	 socially	 accepted,	 revealing	 what	 is	 important	 to	 measure	 for	 affected	
stakeholders.	 ES	 is	 a	 concept	 that	 aims	 to	 highlight	 the	 importance	 of	 nature	 to	 human	
wellbeing,	using	 this	 concept	 in	 a	participatory	platform	 fosters	 the	discussion	around	 these	









the	 New	University	 of	 Lisbon	 (FCT-UNL)	 for	 supporting	workshop	materials,	 the	 Institute	 of	
Nature	Conservation	and	Forests	(ICNF)	for	all	the	collaboration	and	support	in	the	development	
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the	 assessment	 of	 project	 alternatives	 for	 regulating	 access	 to	 beaches	 and	 recreational	















As	much	worldwide	 attention	 as	 the	 ecosystem	 services	 (ES)	 concept	 has	 recently	 received,	
value	 reductionism	and	monistic	approaches,	 still	 surface	 in	many	debates.	 Looking	 into	one	
dimension	of	value	brings	several	associated	risks	and	bias	(O’Neill	1996;	de	Groot	et	al.	2002;	











facilitating	value	articulation	 (Vatn,	2005;	Vatn,	2009).	These	 rules	 represent	contexts	where	
discussions	 take	 place	 based	 on	 different	 rationalities	 and	 distinct	 principles	 on	 how	 these	
values	should	be	articulated.	Antunes	et	al	(2009)	explored	this	argument	recognizing	the	need	
to	 develop	 new	 multi-dimensional,	 inclusive	 and	 plural	 approaches	 to	 natural	 resource	
management.	Koschke	et	al.	 (2014)	conducted	a	 study	 to	 identify	benefits	and	challenges	of	
combining	 ES	 concept	 with	 participation,	 which	 showed	 that	 using	 the	 ES	 concept	 in	
participatory	 contexts	 can	 support	more	 informed	 decisions,	 facilitating	 integrated	 solutions	
and	 promoting	 a	 comprehensive	 view	 in	 impact	 assessments.	 Participatory	 ES-based	
approaches	were	 recognized	 to	 foster	awareness-raising,	 consensus	and	commitment.	These	





Within	 this	 context,	we	 developed	 a	 collaborative	 platform	 for	 the	 articulation	 of	 ES	 values	
following	a	participatory	 conceptual	 Framework	 for	ES	valuation	and	assessment	 (Lopes	and	







The	paper	proceeds	with	 a	 review	of	 different	 approaches	 to	 articulate	 values	 and	 range	of	
decision	 contexts	 where	 ES	 values	 may	 possibly	 be	 used	 and	 articulated.	 The	 third	 section	
presents	the	methods,	deliberative	process	and	an	overview	of	the	main	features	of	the	selected	
case	 study.	 Section	 four	describes	 the	obtained	 results	while	 section	 five	discusses	 the	main	
lessons	drawn	from	the	empirical	application.	The	main	conclusions	of	our	study	are	presented	
in	the	final	section.	
5.2	 Different	 approaches	 for	 articulating	 ecosystem	 services	
values	in	environmental	decision-making		
The	Oxford	 dictionary	 defines	 articulation	 as	 the	 act	 of	 being	 “related	 to	 something	 so	 that	
together	 the	 two	 parts	 form	 a	whole”.	 How	 this	 relationship	 is	 expressed,	 and	 the	whole	 is	
formed,	depends	on	the	aims	of	the	process,	and	consequently,	on	the	methods	and	tools	used.	










al.,	 2014).	Martín-López	 et	 al.	 (2014)	 specifically	 aimed	 to	 analyse	 trade-offs	 across	multiple	
value	domains,	while	Hattam	et	al.	(2015)	focused	on	mixed	methods	for	ES	valuation	and	the	
challenges	that	go	with	multidimensional	assessments.		
In	 order	 to	 address	 these	 objectives,	 the	 reviewed	 studies	 used	 distinct	methods	 and	 tools	




methods	 (Riper	 and	Kyle	 et	 al.,	 2014).	Although	 some	 cases	 consider	 two	 value	dimensions,	
others	such	as	Hattam	et	al.	 (2015)	recognize	three	value	dimensions	–	ecological,	social	and	
economic	 values.	 These	 authors	 aimed	 at	 capturing	 ES	 values	 through	 standalone	methods	







Grazhdani,	 2014).	 Langemeyer	 et	 al.	 (2016)	 analysed	 multi-criteria	 processes	 involving	 ES	
observing	 that	 many	 studies	 differentiate	 the	 alternatives	 spatially.	 However,	 lack	 of	
information	on	 context-specific	 ES	 data	was	 a	 challenge	 highlighted	when	 conducting	multi-
criteria	analysis	on	ES	(Langemeyer	et	al.,	2016).	Other	contested	issues	that	may	arise	during	
the	 implementation	 of	 these	 methods	 include	 the	 choice	 of	 aggregation	 rules,	 trading-off	
incommensurable	 values,	 or	 increasing	 the	 risk	 of	 under	 representation	 of	 minority	 goals	
(Langemeyer	et	al.,	2016).	One	way	to	overcome	some	of	these	issues	is	combining	participation	
with	multicriteria	 analysis.	 Typically,	 when	 conducting	multi-criteria	 analysis	 in	 participatory	
contexts	 stakeholders	 are	 asked	 to	 discuss	 and	 explore	 different	 criteria,	 alternatives	 and	
weights	 (e.g.,	 Antunes	 et	 al.,	 2011).	 For	 example,	 Acosta	 and	 Corral	 (2015)	 conducted	 a	
participatory	 multi-criteria	 assessment	 of	 forest	 planning	 policies	 with	 regard	 to	 conflicting	
situations	and	Salgado	et	al.	(2009)	combined	multi-criteria	with	social	research	techniques	for	
the	evaluation	of	urban	water	supply	alternatives.	Carnoye	and	Lopes	(2015)	compared	cases	























































































































































































































































































































































































































ES	 and	 human	wellbeing?	What	 are	












inform	 the	 public	 and	 stakeholders	
creating	 awareness	 on	 the	 links	





A	 comparison	 of	 different	 alternatives	
(policies,	programs	or/and	projects)	may	be	
performed	 based	 on	 the	 supply	 and	
demand	of	ES	and	how	they	can	be	affected	
by	the	different	options	at	stake.		
Which	 are	 the	 ES	 directly/indirectly	










Represents	 a	 type	 of	 process	 where	
quantification	 of	 damages	 and	
compensation	 requirements	 to	 victims	 is	
required.	Environmental	policy	instruments	
may	 be	 defined	 based	 on	 ES	 information,	
such	 as	 in	 the	 case	 of	 payment	 for	
ecosystem	services	(PES)	schemes.		
Which	are	the	losses	and	damages	of	
human	 activities	 on	 ES?	 Which	
information	about	ES	allows	to	design	












opportunities	 can	 be	 developed	










The	 use	 of	 ES	 information	 (identification,	
impacts,	 causal	 relations	 among	 different	
ES)	may	be	used	to	promote	deliberation	on	
multiple	 perspectives,	 create	 shared	
understanding	and	ameliorate	conflicts.	
How	may	 information	on	ecosystem	
services	 be	 used	 to	 inform	 debates	
and	 provide	 a	 vehicle	 for	 managing	
conflicts?	
	
Table	 5.2	 shows	 the	 importance	 of	 identifying	 the	 type	 of	 decision-making	 process,	 since	
different	decisions	will	 require	different	 information	on	ES.	 In	 this	 sense,	when	conducting	a	
process	of	articulation	of	ES	values,	information	may	need	to	be	presented	in	different	formats,	
analysed	and	 integrated	with	different	methods	and	 tools,	 and	 the	concomitant	 stakeholder	
involvement	 adapted	 to	 the	 different	 contexts.	 For	 example,	 if	 the	 purpose	 is	 to	 create	
	 167	
environmental	 awareness	 or	 conveying	 environmental	 messages	 or	 arguments,	 using	
disaggregated,	broad	and	 flexible	 information	 is	 important	as	highlighted	by	Berghofer	et	al.	
(2015).	On	 the	 other	 hand,	when	 comparing	 alternative	 plans,	 programmes	 or	 projects,	 the	
focus	on	ES	should	allow	to	consider	environmental	changes	in	terms	of	impacts.	In	the	case	of	
conflict	management	processes,	it	is	important	to	collect	the	information	on	ES	with	a	high	level	
of	 participation	 and	 collection	 of	 the	 dissenting	 perspectives	 (Berghofer	 et	 al.,	 2015).	 The	
categorization	presented	in	Table	5.2	is	thus	a	supporting	step	for	designing	the	participatory	
process	 underpinning	 articulation	 of	 ES	 values.	 In	 this	 paper	 we	 illustrate	 the	 proposed	




Articulating	 ES	 values	 means	 to	 relate	 different	 values	 assigned	 to	 ES	 and	 assess	 their	
implications	for	a	decision-making	process.	Based	on	the	results	from	the	review	outlined	in	the	
previous	section,	and	the	conceptual	Framework	developed	by	Lopes	and	Videira	 (2013),	we	




Figure	 5.1	 summarizes	 the	 key	 tasks	 and	methods	 envisaged	 in	 the	 proposed	methodology,	
depicting	 the	 connections	 between	 activities	 of	 the	 “value	 articulation”	 stage	 and	 the	
information	that	supports	them	collected	in	preparatory	stages.		
As	observed	in	Figure	5.1,	the	value	articulation	process	starts	with	the	framing	of	the	decision	
problem.	 This	 is	 supported	 by	 two	 stages	 designated	 as	 ‘set	 the	 scene’	 and	 ‘deepen	
understanding’.	Once	the	decision	problem	is	framed	and	alternatives	are	defined,	participants	
are	 asked	 to	 identify	which	 ES	 are	 affected	 by	 those	 alternatives	 (Task	 2).	 This	 task	may	 be	
supported	 by	 a	 collaborative	 scoping	 approach,	 where	 concrete	 ES	 in	 the	 study	 area	 are	
identified	and	selected	according	to	stakeholders’	perceptions	(Lopes	and	Videira,	2016).	Task	1	







The	 identification	 of	 these	 criteria	 is	 support	 by	 information	 produced	 in	 the	 “deepen	
understanding”	stage,	wherein	participants	may	be	asked	to	collaborate	in	mapping,	modelling	
and	other	analytical	processes	that	produce	detailed	information	on	selected	ES.	For	example,	
we	 have	 previously	 tested	 a	 participatory	 systems	 mapping	 approach	 that	 captured	 the	
interdependencies	 and	 feedback	 structures	 underpinning	 ecosystem	 functioning	 (Lopes	 and	
Videira,	2015).	These	causal	models	included	variables	which	were	translated	into	ES	indicators	
that	support	the	definition	of	ecological,	economic	and	social	evaluation	criteria	to	consider	in	
Task	 3.	 	 A	 second	matrix	 is	 then	 constructed,	where	 participants	 choose	 criteria	 (e.g.,	 using	






stages	 of	 information	 collection.	 Engagement	 of	 relevant	 stakeholders	may	 continue	 during	
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follow-up	 and	 monitoring	 stages,	 after	 the	 decision	 (e.g.,	 selected	 alternative(s))	 is	
implemented.		
The	 value	 articulation	 tasks	 proposed	 in	 Figure	 5.1	 may	 be	 conducted	 in	 a	 participatory	
workshop,	to	which	interested	parties	affecting	or	affected	by	the	decision	at	stake	are	invited.	
Table	 3	 provides	 a	 detailed	 script	 supporting	 the	 activities	 to	 be	 conducted	 in	 such	 value	










an	 individual	 survey	 regarding	 the	 decision-making	 process	 to	 be	 discussed,	



































adding	 and	 removing	 cards	 according	 to	 their	 perceptions	 on	 the	 subject.	























































Role	 of	 research	 team:	 Research	 team	 should	 facilitate	 the	 discussion	 among	
participants	 and	 clarify	 any	question	 regarding	 criteria	 and	 classification	process	







Role	 of	 participants:	 The	 group	 is	 asked	 to	 deliberate	 based	 on	 the	 obtained	














area,	 that	 comprehends	 a	marine	 and	 a	 coastal	 area.	 This	 protected	 site	 was	 already	 used	
previously	 for	 testing	a	participatory	scoping	and	systems	mapping	process	of	ES	 (Lopes	and	
Videira,	2015;	2016).	The	nature	conservation	status	confers	several	challenges	to	this	area,	due	
to	 tensions	 between	 high	 human	 presence	 on	 the	 territory	 and	 preservation	 of	 natural	
ecosystems.		
From	 those	 previous	 experiences,	 it	 was	 found	 that	 stakeholders	 give	 high	 importance	 to	
provisioning	 and	 cultural	 services.	 A	 set	 of	 meetings	 with	 the	 Park	 management	 team	 was	
organized	in	order	to	select	the	decision-making	processes	to	apply	the	proposed	approach.	Two	
prominent	decisions	surfaced	regarding	a	pressing	environmental	conflict	–	 the	expansion	of	















land	 uses	 are	 in	 place	 leading	 to	 conflicts	 among	 wine	 producers	 and	 nature	 conservation	
managers.	Different	authors	have	pointed	to	the	importance	of	managing	these	areas	in	order	















infrastructures,	 however	 this	 could	mean	 an	 increase	 in	 pressures	 to	 other	 ES	 (e.g.,	 habitat	
provision;	 biodiversity	 conservation,	 or	 aesthetic	 values).	 Beaches	 are	 valued	 for	 the	
opportunities	they	offer,	their	habitats,	and	benefits	for	tourism	(Johns	et	al.,	2001).	Oversizing	




While	 the	methods	and	 tasks	developed	on	 the	workshop	have	been	described	 in	 the	 script	







alternatives	 proposed	 by	 the	 research	 team	 following	 the	 preliminary	 meetings	 with	 ANP	
managers.	During	the	first	exercise	(see	Table	3,	task	2)	participants	decided	that	the	initial	four	
alternatives	should	be	reformulated,	which	included:	i)	increase	the	vineyard	area	through	new	
traditional	 plantations,	 ii)	 increase	 the	 vineyard	 area	 through	 the	 plantation	 of	 biological	




not	 recommended”.	 One	 the	 other	 hand,	 in	 the	 second	 alternative	 (ii),	 the	 designation	 of	
‘biological	 vineyards’	 was	 adjusted	 to	 ‘integrated	 vineyards	 plantation	 methods’,	 since	
according	 to	 the	 group,	 biological	 vineyards	 are	 considered	 less	 sustainable	 than	 integrated	
production.	Integrated	production	was	defined	as	a	set	of	guidelines	specifying	good	agricultural	
practices	 related	 to	 grape	production.	 They	 can	be	 related	 to	 different	 activities	 (e.g.,	 farm,	
winery	and	bottling),	separately	or	in	combination,	contributing	positively	to	biodiversity,	soil	
and	water	conservation,	enhancing	ecosystem	regulation,	natural	resource	preservation,	among	
other	 benefits.	 Regarding	 the	 third	 alternative	 (iii),	 the	 group	 decided	 to	 elaborate	 on	 its	






Colours	key:	 	negative	impact	|	 	positive	impact	|	 		indifferent	
Figure	5.3	–	Matrix	results	from	task	2	(impacts	of	alternatives	on	ES)	for	the	group	“wine	and	vineyards	
conflicts”	
From	 the	 analysis	 of	 Figure	 3	 we	 conclude	 that	 the	 group	 was	 able	 to	 reach	 a	 consensus	
regarding	the	identification	of	ES	affected	by	each	alternative.	The	exception	was	the	impact	on	
“aesthetic	 values”	 in	 alternative	 2	 where	 some	 disagreement	 was	 observed.	 While	 some	
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participants	reckoned	that	a	decrease	in	vineyard	areas	would	lead	to	negative	impacts	on	this	












The	 second	 group	 exercise	 (see	 Table	 5.3,	 task	 3)	 aimed	 to	 select	 the	 multi-dimensional	
evaluation	criteria	to	compare	alternatives.	To	kick-start	discussions,	we	provided	examples	of	
potential	economic,	social	and	ecological	criteria	to	include	in	the	analysis.	The	selection	of	the	
final	 criteria	by	participants	was	 supported	by	 the	 information	collected	 in	 stage	2	 (“deepen	
understanding”)	of	the	proposed	conceptual	Framework.	We	provided	examples	of	ES	social,	
economic	and	ecological	 indicators	defined	from	the	causal	 loop	diagrams	elaborated	at	that	
stage	 and	 these	 informed	 the	 selection	 of	 criteria.	 For	 example,	 in	 the	 case	 of	 biodiversity	
conservation,	participants	selected	protecting	habitats	and	species	as	criteria,	and	left	out	other	
indicators	 translating	 ecological	 criteria,	 such	 as	 ecological	 quality	 status	 or	 total	 species	
abundance,	which	 had	 also	 been	 provided	 as	 preliminary	 options.	 For	 the	 case	 of	 aesthetic	
values,	maintenance	of	landscapes	was	selected	as	criterion,	based	on	the	associated	indicators	
defined	in	the	previous	workshop.	
Figure	 5.4	 shows	 the	 final	matrix	 result	with	 the	 selected	 criteria	 and	 the	 attributed	 arrows	
translating	the	effect	of	the	alternatives	on	a	given	criterion.	As	described	in	the	workshop	script	




Arrows	key:	 		Decrease	|		 	Increase	|	 	Maintain	or	indifferent	
Figure	5.4	–	Matrix	of	results	from	task	3	(impacts	of	alternatives	on	selected	criteria)	for	the	group	
“wine	and	vineyards	conflicts”	




















translating	multidimensional	 ES	 values.	 The	 need	 to	 classify	 the	 effects	 of	 alternatives	 (e.g.,	
choice	of	arrows),	allowed	participants	to	find	a	common	language	that	was	not	yet	determined	
by	quantitative	values	attached	to	each	indicator	substantiating	the	evaluation	criteria.	While	
this	 qualitative	 judgment	worked	well	 to	 overcome	possible	 bias	 that	 the	numeric	 values	of	
indicators	might	bring,	this	does	not	mean	that	further	developments	and	iterations	could	not	
be	 pursued,	 based	 on	 the	 quantification	 of	 the	 indicators	 and	 the	 changes	 induced	 by	 each	
alternative.	
5.4.2.3	Decision-Making	









of	 them	were	 important,	 however	 protecting	 species	 and	 habitats,	 increasing	 revenues	 and	
maintaining	landscapes	should	always	be	taken	into	account.	This	shows	that	ecological,	social	
and	 economic	 criteria	 were	 simultaneously	 considered,	 underscoring	 the	 importance	 of	




5.4.3.	 Assessing	 alternatives	 for	 regulating	 access	 to	 beaches	 and	
recreational	activities		
5.4.3.1.	Impact	of	alternatives	on	ecosystem	services	
The	 second	 group	 dealt	 with	 another	 type	 of	 decision,	 namely,	 the	 assessment	 of	 project	
alternatives	for	regulating	access	to	beaches	and	recreational	activities.	It	gathered	a	total	of	six	
participants	 including	 representatives	 from	 ANP,	 the	 Institute	 of	 Nature	 Conservation	 and	




alternatives	 presented	 by	 workshop	 organizers	 included:	 1)	 investment	 in	 support	
infrastructures	through	the	construction	of	new	road	ways	and	car	parking	lots;	2)	Investment	
in	support	 infrastructures	through	the	construction	of	new	road	ways	and	new	restricted	car	
parking	 lots	with	access	conditioned	by	tariffs;	3)	 Investment	 in	public	 transports	specific	 for	






were:	 aesthetic	 values;	 recreation	 and	 ecotourism;	 habitat	 provision;	 erosion	 control;	
biodiversity	 conservation;	 sense	 of	 place	 and	 systems	of	 knowledge	 and	 educational	 values.	
Analysing	 the	 impacts	 of	 the	 different	 alternatives	 on	 these	 different	 ES,	 it	 is	 evident	 that	
according	to	participants’	perceptions	the	third	and	fifth	alternatives	are	the	ones	with	the	most	












When	 developing	 the	 second	 exercise	 this	 group	 proposed	 to	 differentiate	 the	 degree	 of	




































is	 in	 itself	 a	 value	 articulating	 institution	 and	 when	 promoted	 within	 a	 comprehensive	 and	






broad	 list	of	 relevant	 stakeholders	 that	were	 invited	 to	all	 stages	of	 the	adopted	conceptual	
Framework.	 Stakeholders	 participated	 assuming	 the	 perspective	 of	 the	 represented	
organization,	 allowing	 to	 capture	 complementary	 perceptions	 from	 authorities	 and	
government,	 civil	 society,	 research	 institutions	 and	 businesses.	 Representativeness	 of	 the	
invited	 stakeholder	 list	 was	 validated	 according	 to	 participants’	 perspectives,	 who	 had	 the	
opportunity	 to	 recommend	and	 suggest	 others.	While	 not	 all	 stakeholder	 groups	have	been	
equally	 represented	 throughout	 the	 process,	 plural	 perspectives	 have	 been	 included.	 In	 the	
described	 value	 articulation	 workshop,	 a	 diversity	 of	 participants	 affected	 or	 affecting	 the	
selected	decision	processes	was	present.	
How	did	stakeholders	participate?		
Stakeholder	engagement	 started	 in	 the	 supporting	 stages	where	 information	 for	 articulation	
was	collected	and	two	previous	workshops	took	place.	This	involvement	was	promoted	through	









allow	 to	express	 the	effect	of	 the	alternatives	on	 the	 identified	ES.	 This	 information	may	be	
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conceptual	 Framework	 (Lopes	 and	Videira,	 2016)	 and	 a	 set	 of	 indicators	was	 defined	 at	 the	
deepen	 understanding	 stage	 (Lopes	 and	 Videira,	 2015).	 Although	 there	 was	 not	 sufficient	




for	 the	 case	 of	 stakeholders	who	 have	 not	 participated	 in	 the	 supporting	 stages,	 it	was	 still	
possible	to	accommodate	their	perspectives	in	the	value	articulation	workshop.	For	example,	in	
the	conflict	resolution	case	described	in	section	4.2,	participants	who	did	not	attend	previous	
workshops	 were	 struggling	 with	 the	 first	 group	 exercise,	 dealing	 with	 the	 identification	 of	





The	 value	 articulation	 workshop	 allowed	 participants	 to	 discuss	 and	 deliberate	 on	 different	
value	dimensions	of	ES	in	the	Arrábida	area.	The	articulation	of	information	was	translated	by	
the	matrices	showing	the	impacts	of	alternatives	on	ES	and	on	evaluation	criteria.	Participants	
were	asked	 to	propose	 themselves	a	decision	 rule	 to	 reach	closure.	One	possible	way	was	a	
consensus-based	 solution	 reached	 upon	 argumentation	 and	 matrices’	 results.	 However,	 as	
stated	before,	this	approach,	is	also	prone	to	limitations.	For	example,	a	linear	sum	of	effects	
generated	by	a	given	alternative	may	imply	accepting	compensation	among	criteria	associated	
with	different	value	dimensions.	We	 therefore	gave	 the	possibility	 for	participants	 to	decide	








the	discussion	allows	 incommensurable	values	 to	be	considered.	Decoupling	 the	selection	of	
criteria	 from	actual	measurement	of	 associated	 indicators	 allowed	 to	 tackle	potential	 biases	
regarding	 the	 choice	 and	 classification	 of	 evaluation	 criteria.	 This	 means	 that	 during	 the	
workshop	 participants	 were	 actually	 first	 asked	 to	 deliberate	 on	 relevant	 criteria	 for	 the	
assessment.	 Alternatives	may	 be	 subsequently	 scored	 using	 quantitative	 information	 on	 the	
changes	 induced	by	a	given	alternative	 in	each	criterion	 indicator,	which	may	be	a	 follow-up	
iteration	recommended	for	the	ANP	case.	





criteria,	 decision	 making	 rule),	 which	 provided	 an	 instrument	 for	 measuring	 effects	 of	 the	
deliberative	process	(Table	5.4).	
It	 is	possible	 to	observe	 in	Table	5.4	 that	deliberations	 in	both	groups	expanded	 individuals’	
mental	models	on	which	are	the	ES	affected	by	the	decisions,	as	well	as	the	criteria/indicators	
for	evaluation.	Grey	cells	also	denote	 that	despite	new	ES	and	evaluation	criteria	have	been	
identified	 as	 a	 result	 of	 group	 deliberations,	 there	 are,	 as	 expected,	 common	 results	 to	 the	
“before”	and	“after”	workshop	results.	By	means	of	group	discussions,	 individual	perceptions	








process	unfolded	differently	 in	 the	 two	groups,	both	cases	 showed	 integration	of	ecological,	
economic	and	social	value	dimensions.	With	this	respect,	the	proposed	sequence	of	tasks	to	be	
conducted	 in	 a	 value	 articulation	 workshop	 worked	 well	 in	 challenging	 participant’s	









experiment.	 Nevertheless,	 by	 selecting	 two	 concrete	 decision-making	 processes	 that	 were	
















agree),	 which	 shows	 how	 the	 methodology	 was	 judged	 positively	 by	 participants.	 The	
constructed	 matrices	 were	 considered	 an	 advantageous	 tool	 to	 support	 decision-making	
processes	and	to	capture	an	integrated	vision	on	the	different	values	at	stake	for	the	different	
alternatives.	 As	 reported	 by	 participants	 the	 approach	 allowed	 the	 articulation	 of	 different	
values,	 creating	 a	 common	 communication	 platform	 that	 gave	 a	 chance	 for	 everyone	 to	
participate.	
5.6	Conclusion	
This	 paper	 advances	 a	 participatory	 approach	 to	 relate	 and	 integrate	 ES	 values	 informing	
decision-making	 processes.	 Drawing	 from	 the	 concept	 of	 value	 articulating	 institution,	
stakeholder	 participation	 is	 adopted	 as	 a	 frame	 to	 promote	 deliberation	 on	 multiple	 value	
dimensions	 through	 the	collaborative	 construction	of	 impact	matrices	depicting	participants’	
























The	 empirical	 testing	 of	 the	methodology	 in	 the	 Arrábida	 Natural	 Park	 case	 study	 revealed	
positive	 outcomes	 regarding	 the	 role	 of	 involving	 inter-organisational	 stakeholder	 groups	 in	
deliberative	 ES	 assessment	 processes.	 Results	 from	 both	 workshop	 observations	 and	
questionnaires	showed	that	new	 insights	are	created	and	a	shared	understanding	 is	possible	
when	participants	 are	 brought	 together	 to	 appraise	 decision	 alternatives	 based	 on	 scientific	
information	 and	 tacit	 knowledge	 on	 functioning	 of	 the	 underlying	 socio-ecological	 systems.	
Group	deliberations	led	to	changes	in	participants’	initial	mental	models,	allowed	to	generate	
new	 alternatives,	 expanded	 perceptions	 on	 affected	 ES,	 and	 supported	 formalization	 of	
evaluation	criteria	and	decision	rules.		
The	 presented	 research-oriented	 process	 offered	 useful	 lessons	 to	 the	 debate	 on	 the	
operationalization	 of	 multi-criteria	 stakeholder-based	 ES	 assessments	 in	 the	 context	 of	 two	
pressing	challenges	for	local	protected	area	managers	in	the	case	study	area.	The	dissemination	
and	replication	of	the	proposed	approach	in	other	type	of	decision	contexts	is	recommended	to	
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In	 this	 section	 the	 participatory	 process	 is	 discussed	 and	 analysed	 regarding	 the	 main	
achievements	and	the	identified	limitations.	The	fact	that	the	empirical	testing	of	the	conceptual	
Framework	was	framed	in	an	exploratory	research	context,	as	opposed	to	a	formal	participation	





of	 the	 developed	 Framework	 depended	 a	 priori	 on	 the	 voluntary	 participation	 of	 different	
stakeholders	and	their	commitment	and	predisposition	to	participate	in	workshops	and	other	
interactive	tasks	where	they	would	learn	and	share	knowledge.	
Figure	 6.1	 illustrates	 the	 participatory	 process	 in	 terms	 of	 the	 number	 of	 participants	 (by	




























group	 of	 participants	 highly	 committed	 during	 the	 different	 states.	 The	 process	 provided	
multiple	 opportunities	 for	 people	 to	 participate,	 and	 in	 different	 formats	 (e.g.,	 interactive	
workshops	versus	individual	surveys).		
As	 pointed	 out	 by	 Webler	 and	 Tuler	 (2001),	 there	 is	 no	 single	 definition	 for	 what	 a	 good	



























the	 overall	 results	 of	 the	 different	 participatory	
stages.	
• The	 workshops	 allowed	 to	 structure	 the	
discussion	on	the	different	issues;	
















• The	 majority	 of	 participants	 throughout	 the	
workshops	revealed	interest	in	using	the	results	in	
the	future;	
• The	 majority	 of	 participants	 throughout	 the	
workshops	 revealed	 interest	 in	 using	 the	
methodology	in	the	future;	












it	 demonstrates	 that	 the	process	 achieved	 the	expectations	 regarding	 the	 conduction	of	 the	
sequence	 of	 tasks	 and	 the	 obtained	 outcomes.	 All	 the	 stages	 gave	 space	 and	 triggered	 co-






identify	 which	 are	 the	 enabling	 factors	 for	 the	 replication	 of	 this	 Framework	 in	 future	
applications	and	dissemination	to	other	contexts.	The	effective	conduction	and	implementation	
of	a	process	like	the	one	developed	in	this	dissertation	will	depend	on	different	aspects	and	how	







Scope	and	Purpose	 The	 scope	 and	 purpose	 for	 the	 application	 of	 the	 Participatory	 Conceptual	
Framework	may	be	any	process	of	assessment	and	valuation	of	ES	to	support	
decision-making	processes	(see	Chapter	2).	






implementing	 this	 Framework,	 it	 is	 expected	 to	 have	 the	 articulation	 of	
multiple	value	dimensions	(see	Chapters	3,4	and	5);	
The	 steering	 team	 should	 collect	 background	 information	 on	 the	 decision-
making	process	under	study,	since	such	preparation	empowers	facilitation	of	
the	different	participatory	tasks.		
It	 is	 also	 suggested	 that	 facilitators	have	domain	on	 the	methods	applied	at	
each	stage	(e.g.,	causal	loop	diagrams	(Chapter	4);	participatory	multi-criteria	




This	 is	 particularly	 important	when	developing	 the	 institutional	 analysis	 and	






stakeholder	 groups,	 preferably	 engaged	 from	 the	 very	 beginning	 of	 the	
process,	as	happened	with	the	protected	area	managers	in	the	Arrábida	case	
study	(see	Chapters	3,4,	5	and	section	6.1.1	from	Chapter	6).	To	guarantee	a	
better	deployment	of	 the	participatory	process	 the	concept	of	ES	 should	be	
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dependent	on	 the	 information	generated	on	“set	 the	 scene”	and	“articulate	
values”	stage	depends	on	the	inputs	from	“deepen	understanding”	stage.	This	
information	can	already	exist	or	it	can	be	produced	in	complementary	studies,	
through	 different	methods,	 thus	 building	 the	 ES	 puzzle	 in	 a	 different	 form.	
However,	information	formats	and	contents	should	be	consistent	to	allow	the	
conduction	of	the	different	process	stages	(see	section	5,	Chapter	5).	





When	 taking	 into	 consideration	 the	enabling	 factors	described	on	Table	6.2,	 it	 is	possible	 to	
acknowledge	 that	 the	 implementation	of	 the	 Framework,	 allows	 the	 accomplishment	of	 the	
expected	outputs	from	each	stage.		
In	“set	the	scene”	the	expected	achievements	are	the	identification	of	the	ES	provided	in	the	
area,	 their	 main	 threats	 and	 the	 links	 with	 human	 wellbeing;	 a	 screening	 of	 importance	
(ecological,	economic	and	social)	of	ES	and	the	dependence	network	analysis.	In	the	“deepen	
understanding”	the	outputs	are	the	mapping	of	interrelations	and	feedbacks	underlying	ES,	with	
the	 identification	of	 critical	 variables	and	 indicators.	And	 in	 the	 “articulate	values”	 stage	 the	
results	should	be	the	production	of	a	holistic	view	integrating	the	different	criteria	and	ES,	and	











RQ#1	 -	 How	 to	 foster	 and	 structure	 the	 participatory	 integration	 of	 different	 values	 of	
ecosystem	services	in	decision-making	processes?	
The	need	to	integrate	ecological,	social	and	economic	ES	values	(de	Groot	et	al.,	2002)	has	been	
acknowledged	 by	 different	 authors	 (Chan	 et	 al.,	 2012;	 Dendoncker	 et	 al.,	 2013;	 Gómez-
Baggethun	 and	 Barton,	 2013;	 Jax	 et	 al.,	 2013;	 Martín-López	 et	 al.,	 2014)	 tackling	 diverse	
criticisms	of	monist	approaches	such	as	the	monetary	ones	(Spash,	2008).	If	ES	are	defined	in	
broad	terms	as	the	benefits	people	obtain	from	ecosystems	(Costanza	et	al.,	1997;	de	Groot	et	




As	 an	 attempt	 to	 address	 the	 identified	 needs,	 different	 authors	 have	 been	 working	 on	
approaches	to	deal	with	multiple	value	dimensions	of	ES.	Examples	include	the	development	of	









research	 was	 formulated	 based	 on	 the	 assumptions	 that	 participation	 could	 improve	 such	
articulation,	as	long	as	it	is	organized	and	structured	through	a	common	platform	that	allows	
the	integration	of	multiple	tools	and	methods	capturing	the	plurality	of	world-views.	The	key	












the	 issues	 at	 stake.	 Scoping	 often	 entails	 tasks	 such	 as	 stakeholder	 analyses	 and	 integrated	











This	 research	 adds	 to	 the	 state	 of	 the	 art	 by	 proposing	 an	 approach	where	 it	 is	 possible	 to	
conduct	a	scoping	process	from	the	ground	up,	broadening	the	scope	of	ES	identification.	An	
institutional	and	stakeholder	analysis	is	recommended	based	on	secondary	information	as	well	
as	 meetings	 with	 local	 managers	 to	 inform	 and	 prepare	 the	 participatory	 workshop.	 The	







accomplishment	 of	 the	 predefined	 tasks	 (i.e.	 institutional	 and	 stakeholder	 analysis;	 scoping	
workshop	and	validation	online	survey).	Having	different	points	of	operationalization	within	this	





RQ#3	 -	 How	 to	 develop	 a	 shared	 understanding	 of	 the	 underlying	 structure	 of	 ecosystem	
services?	
It	 was	 argued	 in	 this	 dissertation	 that	 the	 development	 of	 a	 shared	 understanding	 of	 the	
underlying	structure	of	ES	is	required	to	support	ES	studies	(Chapter	4).	Given	the	complexity	of	
ES,	modelling	methods	 and	 tools	 have	 been	defended	 for	 such	 purposes	 by	 several	 authors	
(Burkhard	et	al.,	2013;	Bagstad	et	al.,	2013;	Boumans	et	al.,	2015;	IPBES,	2016,).	For	example,	
modelling	 approaches	have	been	 tested	 as	 tools	 for	 the	 integration	of	 science	 and	policy	 in	
natural	resource	management	(Guimarães	et	al.,	2013),	the	creation	of	mind-maps	offering	a	






the	 state	of	 the	 art	 by	proposing	 a	methodology	 that	uses	 a	Participatory	 Systems	Mapping	
approach	(Videira	et	al.,	2009;	Antunes	et	al.,	2015)	for	conducting	a	deep	understanding	of	ES.	
Participatory	 Systems	 Mapping	 may	 play	 an	 important	 role	 by	 allowing	 to	 develop	 a	
collaborative	understanding	of	the	structure	underlying	ES,	 integrated	in	a	single	diagram.	By	
eliciting	 the	causal	 relations	and	 feedbacks	between	ES	 through	 the	use	of	 system	dynamics	
conceptual	models,	 more	 specifically	 causal	 loop	 diagrams,	 this	 approach	 allows	 to	 identify	






indicators	 for	 the	 supply	 and	 demand	 of	 ES.	 These	 indicators	 are	 selected	 based	 on	 their	
feedback	leverage	and	perceived	importance	for	stakeholders,	rather	than	only	based	on	the	
information	 that	 is	 readily	 available.	 The	 shared	understanding	 leads	 to	 the	 identification	of	
common	variables	which	can	support	integrated	management	decisions.		
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RQ#4	 -	 How	 to	 articulate	 the	 different	 values	 of	 ecosystem	 services	 to	 support	 decision-
making	processes?		
The	last	research	question	is	addressed	in	Chapter	5.	Within	ES	debates,	significant	attention	






those	 do	 consider	 more	 than	 one	 dimension,	 are	 often	 conducted	 without	 tight	 value	







mediated	 by	 the	 ES	 concept	 upstream	 this	 stage	 supports	 the	 value	 articulation	 tasks.	
Deliberations	help	to	define	criteria	and	allow	incommensurable	values	to	be	considered	in	the	
discussions.	 Results	 showed	 that	 new	 insights	 are	 created	 and	 a	 shared	 understanding	 is	
possible	 when	 participants	 are	 brought	 together	 to	 appraise	 decision	 alternatives	 based	 on	










about	 the	 crucial	 importance	 of	 ecosystems,	 showing	 how	 they	 contribute	 with	 goods	 and	
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services	to	human	wellbeing.	In	this	sense,	the	research	conducted	in	this	field	is	essential	to	
give	 insights	on	how	policy	may	assimilate	and	apply	 this	concept	allowing	to	understand	 its	
benefits	 in	 this	 context.	 This	 research	 showed	 the	 importance	 of	 integrated	 ES	 in	 the	





underscoring	 the	 problem	 of	 having	 only	 one	 value	 dimension	 captured	 in	 the	 assessment	
procedures.	
This	research	work	aimed	to	provide	a	structured	participatory	process	where	different	value	
dimensions	 of	 ES	 could	 be	 articulated	 in	 order	 to	 support	 decision-making	 processes.	 A	
conceptual	 Framework	was	developed	 combining	different	methods	 and	 tools	 in	 a	 coherent	
platform	that	supports	a	multidimensional	approach	to	ES	valuation.	This	approach	expands	the	
scope	 of	 traditional	 ES	 assessment	 by	 explicitly	 endorsing	 the	 principles	 of	 value	 pluralism,	
integrating	the	diversity	of	knowledge	expressed	in	distinct	formats.	
The	 selected	case	 study	–	Arrábida	Natural	Park	–	allowed	 to	 test	 the	Framework,	providing	
insights	on	its	applicability	and	enabling	factors	for	replication	in	similar	contexts.	A	natural	park,	
with	high	human	presence	in	the	territory	was	important	to	motivate	stakeholders	to	engage	in	






















This	 research	 lifts	 the	 veil	 on	 further	 important	 research	 to	 be	 develop	 in	 this	 topic.	 It	 is	
recommended	to	extend	the	application	of	 this	Framework	to	other	areas	besides	protected	









was	discussed	 in	 some	parts	of	 this	dissertation,	 the	puzzle	out	process	 that	 the	Framework	
presents	may	be	tested	using	other	methods	and	tools	at	each	stage	and	explore	the	differences	
that	might	emerge	(Chapter	2).		
Another	 perspective	 for	 future	 research	 concerns	 the	 extension	 of	 use	 of	 the	 proposed	
modelling	 tools.	This	means	 to	advance	 research	by	exploring	 the	construction	of	 simulation	
models	based	on	the	conceptual	systems	maps	to	support	scenario	and	policy	analysis	at	the	





assessment	 by	 combining	 a	 variety	 of	 tools	 and	 methods	 to	 capture	 the	 multiple	 value	
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During	 the	development	of	 this	 research	different	 support	 tools	were	developed	 in	order	 to	
support	 the	 conduction	of	 the	 implementation	of	 the	Framework.	 This	 chapter	presents	 the	
more	 important	 documents	 used	 in	 different	 stages.	 Since	 the	 case	 study	was	 a	 Portuguese	
protected	area,	which	gathered	Portuguese	participants,	the	annexes	are	present	in	Portuguese.		
The	content	of	the	annexes	will	be	slightly	described	in	English,	once	the	main	outcomes	are	























































































































(PNA)	 na	 Casa	 da	 Baía,	 em	 Setúbal,	 com	 o	 tema	 “Avaliação	 Participada	 dos	 Serviços	 dos	





















4. Indique	 o	 grau	 de	 concordância	 com	 os	 elementos	 fornecidos	 para	 os	 serviços	 de	
provisão.	(Escala	entre	1	-	discordo	totalmente	e	5	-	concordo	totalmente).	

















6. Indique	 o	 grau	 de	 concordância	 com	 os	 elementos	 fornecidos	 para	 os	 serviços	 de	
provisão.	(Escala	entre	1	-	discordo	totalmente	e	5	-	concordo	totalmente).	


















8. Indique	 o	 grau	 de	 concordância	 com	 os	 elementos	 fornecidos	 para	 os	 serviços	 de	
provisão.	(Escala	entre	1	-	discordo	totalmente	e	5	-	concordo	totalmente).	




















10. Indique	 o	 grau	 de	 concordância	 com	 os	 elementos	 fornecidos	 para	 os	 serviços	 de	
provisão.	(Escala	entre	1	-	discordo	totalmente	e	5	-	concordo	totalmente).	
11. Por	 favor	 justifique.	 Gostaria	 de	 acrescentar	 ou	 retirar	 algum	 serviço?	 Porquê?	
____________________________________________	
Importância	dos	Serviços	dos	Ecossistemas	














Pretende-se	 neste	 grupo	 analisar	 a	 dependência	 da	 sua	 organização	 face	 aos	 serviços	 dos	
ecossistemas.	
17. De	que	serviços	de	provisão	depende	a	sua	organização?	
alimentos	 /	 água	 /	 matérias	 primas	 /	 recursos	 genéticos	 /	 recursos	 medicinais	 /	 recursos	
ornamentais	/	nenhum	
















24. Por	 favor	 especifique	 para	 cada	 item	 selecionado	 o	 grau	 de	 dependência	 existente.	
______________________________________________________________________	
Análise	de	Stakeholders	





27. A	 sua	 organização	 apresenta	 algum	 tipo	 de	 conflito	 com	 alguma	 das	 organizações	













































































































































































































































The	 photos	 displayed	 above	 are	 regarding	 the	 different	 tasks	 developed	 during	 the	 second	












































































































8. Os	 exercícios	 de	 grupo	 permitiram	 reconhecer	 serviços	 dos	 ecossistemas	 que	
anteriormente	não	associava	às	alternativas	discutidas.	
















16. Qual	 foi	 o	 racional	 seguido	 pelo	 grupo	 para	 a	 tomada	 de	
decisão?_________________________________________________________	























The	 photos	 displayed	 above	 are	 regarding	 the	 different	 tasks	 developed	 during	 the	 third	
participatory	event,	where	different	groups	work	on	different	exercises	towards	the	articulation	
of	multiple	value	dimensions	of	ecosystem	services	provided	by	the	Arrábida	Natural	Park.	
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List	of	3rd	workshop	participants	
	
	
Ins$tu$on Par$cipant	name
AMRS	-	Associação	dos	Municípios	da	Região	de	Setúbal Wieslaw	Bodziony
AVIPE	-	Associação	de	ViBcultores	do	Concelho	de	Palmela Miguel	Cachão
Câmara	Municipal	de	Sesimbra Marta	Franco	
Câmara	Municipal	de	Setúbal CrisBna	Coelho
CVRSetúbal	-	Comissão	ViIvinicola	Regional	da	Península	de	Setúbal Alexandre	Andrade
FCSH-UNL	-	Faculdade	de	Ciências	Sociais	e	Humanas	da	Universidade	Nova	de	Lisboa Ricardo	Mendes
ICNF	-	InsBtuto	de	Conservação	da	Natureza	e	Florestas Luís	Leitão
ICNF	-	InsBtuto	de	Conservação	da	Natureza	e	Florestas Maria	Céu	Santos
José	Maria	da	Fonseca Paulo	Horta	
PNA	-	Parque	Natural	da	Arrábida Ana	Sofia	Palma
PNA	-	Parque	Natural	da	Arrábida Eduardo	Carqueijeiro
PNA	-	Parque	Natural	da	Arrábida Miguel	Henriques
PNA	-	Parque	Natural	da	Arrábida Rui	Costa
Quinta	de	Alcube João	Serra
